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ALEXANDRA JANE COSTELLO 
THE EFFECT OF GM LABEL VARIATION ON PERCEPTIONS OF 
GENETICALLY MODIFIED FOODS 
ABSTRACT 
This thesis investigates the factors which are suggested to affect perceptions of genetically 
modified (GM) foods. It first tests the extent to which the components of the Theory of 
Planned Behaviour and perceived `outrage' are able to predict intentions towards buying 
GM foods using linear regression. It then focuses on how GM label design characteristics 
and linguistic variations influence perceptions of GM foods including measures of hazard 
perception and purchase intention using ANOVA repeated measures. Modelling is then 
used to identify whether label variations affect the components of the Theory of Planned 
Behaviour, namely attitudes, subjective norms and perceived behavioural control or 
whether their effect is by some other psychological process. As a result of the first six 
studies a model is proposed to explain the psychological process by which GM label 
variations affect behavioural intention for a specified product. The last two studies 
investigate the extent to which the previous findings generalise across products type using 
four different product types, two natural and two synthetic. The principle finding from this 
research is that some GM informational label design factors such as GM content, wording 
and use of the colour red have a strong stable effect across product type, whilst others such 
as label shape and font size are less consistent. The modelling suggests that GM label 
variations affect attitudes in particular, and to some extent subjective norms and perceived 
behavioural control which are then predictive of the behavioural intention. to buy GM 
foods. This thesis provides recommendations for those wishing to inform the public about 
the GM status of their product. 
3 
TABLE OF CONTENTS 
ABSTRACT 
.................................................................................................................. 3 TABLE OF CONTENTS ............................................................................................ 4 INDEX OF TABLES ................................................................................................... 7 INDEX OF FIGURES ................................................................................................. 9 AKNOWLEDGEMENTS 
AUTHOR'S DECLARATION 
13 
14 
Chapter 1 INTRODUCTION ................................................................................. 16 1.1 What Does This Chapter Cover? ......................................................................... 16 1.2 What is this thesis about? ............................. 16 ........................................................ 1.3 The Context and Background of the Research .................................................... 17 1.4 Literature Review ................................................................................................ 21 1.5 The Theory of Planned Behaviour vs `Outrage' Factors ..................................... 22 1.6 Label Design Characteristics and Linguistic Variation ....................................... 
23 
1.7 Behavioural Intention for a Specific GM Product? ............................................. 23 1.8 The Theory of Planned Behaviour and Label Variation ...................................... 24 1.9 Generalisation across Product Type .................................................................... 24 1.10 Discussion .................................................... 24 ........................................................ 1.11 Summary .............................................................................................................. 25 Chapter 2 LITERATURE REVIEW ..................................................................... 26 2.1 What will this literature review cover? ................................................................ 26 
2.2 What factors determine food choice in general? ................................................. 
27 
2.3 GM and food choice ............................................................................................ 
27 
2.4 So generally, what do people think of GM foods? .............................................. 29 2.5 Is there any demographic variation in acceptance of GM? ................................. 32 2.6 How much do people understand about GM foods? ............................................ 33 
2.7 What are the perceived benefits of GM foods in general? .................................. 34 
2.8 What are the perceived risks of GM foods in general? ........................................ 35 
2.9 The ethical aspects of GM ................................................................................... 38 
2.10 How did the BSE crisis affect perceptions of GM foods in the UK? .................. 39 
2.11 The Importance of Trust on Perceptions of GM foods ........................................ 41 
2.12 So what themes are emerging? ............................................................................ 
46 
2.13 What theoretical explanations do we have for reactions to GM foods? .............. 47 
2.14 Risk Perception .................................................................................................... 
47 
2.15 Risk Perception as Applied to Food .................................................................... 51 
2.16 The Theory of Planned Behaviour ....................................................................... 53 
2.17 The Theory of Planned Behaviour as applied to the GM food issue ................... 57 
2.18 Purchase Intention ................................................................................................ 
59 
2.19 What is the reaction to specific GM products? .................................................... 63 
2.20 Why look at labelling? ......................................................................................... 
66 
2.21 ........................................................ Warning Label Research .............................. 
70 
2.22 GM labelling ........................................................................................................ 
74 
2.23 Summary of the literature review ........................................................................ 75 
Chapter 3 THE THEORY OF PLANNED BEHAVIOUR VS PERCEIVED 
`OUTRAGE' ............................................................................................................... 
78 
3.1 What will this chapter cover? .............................................................................. 78 
3.2 General Introduction ............................................................................................ 78 
3.3 The Pilot Study .................................................................................................... 89 
4 
3.4 Pilot Method 
........................................................................................................ 
89 
3.5 Pilot Results 
....................................................................................................... .. 
99 
3.6 Pilot Discussion ................................................................................................. 
105 
3.7 The Main Study ................................................................................................. 
110 
3.8 Main Study Method ........................................................................................... 
110 
3.9 Main Study Results 
............................................................................................ 
111 
3.10 Main Study Discussion ...................................................................................... 120 Chapter 4 DESIGN CHARACTERISTICS AND LINGUISTIC VARIATION 126 
4.1 What will this chapter cover? .................................. .......................................... 126 4.2 Study 2- GM Label Design Characteristics ..................................................... 126 4.3 Introduction 
........................................................................................................ 126 4.4 Method 
............................................................................................................... 131 4.5 Results 
................................................................................................................ 133 4.6 Discussion 
.......................................................................................................... 144 4.7 Study 3- Linguistic Variation on GM Labels ................................................... 147 4.8 Introduction ........................................................................................................ 147 4.9 Method ............................................................................................................... 15 0 4.10 Results ................................................................................................................ 152 4.11 Discussion .......................................................................................................... 167 Chapter 5 BEHAVIOURAL INTENTION FOR A SPECIFIC GM PRODUCT 1 73 
5.1 What will this chapter cover? ............................................................................ 173 5.2 Introduction 
........................................................................................................ 173 
5.3 Method ............................................................................................................... 177 5.4 Results ................................................................................................................ 179 5.5 Discussion .......................................................................................................... 183 5.6 Summary ............................................................................................................ 18 5 Chapter 6 THE THEORY OF PLANNED BEHAVIOUR AND GM LABEL 
VARIATION ........................................................................................ 186 
6.1 What will this chapter cover? ............................................................................ 186 
6.2 Introduction ........................................................................................................ 186 6.3 Study 5 The TPB and GM Label Variation ....................................................... 189 6.4 Introduction ........................................................................................................ 18 9 
6.5 Pilot Study .......................................................................................................... 190 
6.6 Pilot Introduction ............................................................................................... 190 
6.7 Pilot Method ...................................................................................................... 192 
6.8 Pilot Results ....................................................................................................... 193 
6.9 Pilot Discussion ................................................................................................. 194 
6.10 The Main Study ................................................................................................. 194 
6.11 Main Study Method ........................................................................................... 195 
6.12 Results ................................................................................................................ 
197 
6.13 Discussion .......................................................................................................... 
201 
6.14 Study 6. The TPB and `outrage' ........................................................................ 205 
6.15 Introduction ........................................................................................................ 
205 
6.16 Method ............................................................................................................... 
207 
6.17 Results ................................................................................................................ 
208 
6.18 Discussion .......................................................................................................... 
211 
6.19 Summary ............................................................................................................ 
215 
Chapter 7 GENERALISATION ACROSS PRODUCT TYPE ..................... 216 
7.1 What will this chapter cover? ............................................................................ 216 
7.2 Study 7 Generalisation of Label Effects Across Product Type ......................... 216 
7.3 Pilot Introduction ............................................................................................... 216 
5 
7.4 Pilot Introduction 
............................................................................................... 220 7.5 Pilot Method 
...................................................................................................... 220 7.6 Pilot Results 
....................................................................................................... 221 7.7 Pilot Discussion ................................................................................................. 222 7.8 The Main Study ................................................................................................. 222 7.9 Method 
............................................................................................................... 222 7.10 Results 
................................................................................................................ 223 7.11 Discussion 
.......................................................................................................... 269 7.12 Study 8 Generalisability Across Product Type .................................................. 275 7.13 Method 
............................................................................................................... 275 7.14 Results 
................................................................................................................ 276 7.15 Discussion .......................... ............................................................................ 278 .... 7.16 Summary 
........................................................................................................ .... 282 Chapter 8 DISCUSSION ....................................................................................... 284 8.1 What will this chapter be about? .................................................................... .... 284 8.2 The previous literature and rationale for the programme of work ................. .... 285 8.3 Can `outrage' factors explain perceptions of, and behavioural intention towards, 
GM foods? 
..................................................................................................... .... 287 8.4 Can the Theory of Planned Behaviour explain perception of, and intention to buy, 
GM foods? 
......................................................................................................... .... 288 8.5 Does variation in GM label design characteristics and linguistic variation affect 
perceptions of GM foods? .............................................................................. .... 
288 
8.6 Do GM label variations have the same effect when you change the product type? 
....................................................................................................................... .... 294 8.7 What is the psychological model by which label variations affect behaviour?. 294 
8.8 Strengths ........................................................................................................ .... 
295 
8.9 Limitations 
..................................................................................................... .... 
298 
8.10 Future research ............................................................................................... .... 
301 
8.11 Implications ................................................................................................... .... 303 8.12 Conclusions .................................................................................................... .... 303 
APPENDIX A The versions of the questionnaire used in the pilot of Study 1 305 
APPENDIX B Details of the re-coding of the questionnaire items in Study 1 316 
APPENDIX C The final version of the questionnaire used in Study 1 317 
APPENDIX DA selection of the labels used in Study 2 321 
APPENDIX EA picture of the 'Cheesy Bite' packet used in Study 2 324 
APPENDIX F The full ANOVA results of Study 2 325 
APPENDIX GA selection of the labels used in Study 3 328 
APPENDIX H The full ANOVA results of Study 3 330 
APPENDIX I The questionnaires used in Study 4 335 
APPENDIX J The labels used in Study 5 341 
APPENDIX K The contents of the files used in Study 5 341 
APPENDIX L The contents of the file used in Study 6 343 
APPENDIX M Details and examples of the materials used in Study 7 344 
APPENDIX N The full ANOVA results of Study 8 353 
REFERENCES ......................................................................................................... 
357 
PUBLICATIONS 366 
6 
INDEX OF TABLES 
Table 1 Verdurme et al, (2002) Willingness to eat GM fruit with improved taste....... 29 
Table 2 Costello et al (2001) response to the statement `I think GM foods are 
Table 3 
beneficial' 
........................................................................................................ 31 Costello et al (2001) response to the statement `I think GM foods are risky'. 31 
Table 4 Costello et al (2001)The benefits of GM foods listed by the survey participants 
Table 5 ......................................................................................................................... 
34 
Costello et al (200 1)The risks of GM foods listed by the survey participants. 37 
Table 6 Sandman's twelve components of `outrage' ..................................................... 49 Table 7 Cook et al. (2002) The intention to buy GM foods ........................................... 58 Table 8 McGarry Wolf et al, (2002) Likelihood of purchase of GM foods .................. 59 Table 9 Cronbach's alpha for each of the scales in Study 1 ........................................ 100 Table 10 The coefficients for intention to buy GM foods in Study 1 ........................... 101 Table 11 The coefficients for behavioural intention to buy and avoid buying GM foods.. 
Table 12 ....................................................................................................................... 
103 
The coefficients for self-reported buying and avoidance of buying GM foods 
in Study 1 ....................................................................................................... 105 Table 13 Cronbach's alpha for the different scales used in the main questionnaire in 
Study 1 ........................................................................................................... 112 Table 14 Participants responses to the belief outcome questions in Study 1 ................ 113 Table 15 Responses to control factors in Study 1 ......................................................... 114 Table 16 The components of `outrage' in Study 1 ....................................................... 115 Table 17 The correlations between factors in main Study 1 ......................................... 116 Table 18 The correlations between factors and outrage components in main Study 1.117 
Table 19 The coefficients for behavioural intention to buy and avoid buying GM foods.. 
....................................................................................................................... 118 Table 20 The coefficients for self-reported avoidance of buying and avoidance of 
buying GM foods in Study 1 .......................................................................... 119 Table 21 The mean scores for each of the 49 pictures for hazard perception in Study 2 ... 
....................................................................................................................... 134 Table 22 The mean scores for purchase intention for each of the 49 pictures in Study 2.. 
....................................................................................................................... 139 Table 23 The mean scores for hazard perception for each of the 49 pictures used in 
Study 3 ........................................................................................................... 153 
Table 24 The mean scores for hazard perception for each of the 49 pictures in Study 3.. 
....................................................................................................................... 161 
Table 25 The correlations between factors for intention to buy GM foods in general in 
study 4 ............................................................................................................ 18 0 
Table 26 The coefficients for behavioural intention to buy and self reported buying of 
GM foods ....................................................................................................... 
180 
Table 27 The correlations between factors for intention to buy GM Tomatoes Study 4.... 
..... ................................................................................................................. 
181 
Table 28 The coefficients for behavioural intention to buy and self reported buying of 
GM tomatoes .................................................................................................. 
182 
Table 29 A comparison of the results from the general and specific application of the 
TPB in Study 4 ............................................................................................... 
183 
Table 30 A list of the labels created in the order shown to participants in Study 5 ..... 192 
Table 31 The mean scores for each label in Study 5 .................................................... 193 
7 
Table 32 The mean scores for hazard perception and purchase intention for each of the 
four labels in Study 5 ..................................................................................... 198 Table 33 Correlations between measures of purchase intention, hazard perception and 
behavioural intention for each picture in Study 5 .......................................... 201 Table 34 The mean scores for hazard perception and purchase intention for each of the 
four labels in Study 6 ..................................................................................... 208 Table 35 The mean scores for hazard perception and purchase intention for each of the 
four labels for both studies 5 and 6 ................................................................ 211 Table 36 The mean scores for each of the 30 proposed food products in pilot study 7 ..... 221 
Table 37 The mean scores for hazard perception for each level of factor in Study 7 .. 224 Table 38 The mean scores for hazard perception for each of the labels in Study 7 ..... 225 Table 39 The mean scores for hazard perception for each level of factor in Study 7 .. 239 Table 40 The mean scores for purchase intention for each level of factor in study 7 .. 247 Table 41 The mean scores for purchase intention for each of the labels in Study 7 .... 248 
Table 42 The mean scores for purchase intention for each level of factor for Study 7 264 
Table 43 The mean scores for each label for purchase intention and hazard perception in 
Study 8 ........................................................................................................... 
276 
Table 44 The mean scores for purchase intention and hazard perception for each label in 
Study 8 ........................................................................................................... 
279 
8 
INDEX OF FIGURES 
Figure 1 The TPB (Ajzen, 1991) .................................................................................... 54 Figure 2 The mathematical calculation to measure attitudes in Study 1 ........................ 82 Figure 3 The mathematical calculation to measure subjective norms in Study 1.......... 83 
Figure 4 The mathematical calculation to measure perceived behavioural control in 
Study 1 ............................................................................................................. 84 Figure 5 The interaction between colour and content for hazard perception in Study 2 ... 
....................................................................................................................... 136 Figure 6 The interaction between font and content for hazard perception in Study 2.137 
Figure 7 The interaction between shape and colour for female participants in Study 2 .... 
Figure 8 ....................................................................................................................... 
138 
The interaction between shape and colour for male participants in Study 2.138 
Figure 9 The interaction between font and content for purchase intention in Study 2 141 
Figure 10 The interaction between shape and colour for purchase intention in Study 2142 
Figure 11 The interaction between gender and shape for purchase intention in Study 2 .... 
....................................................................................................................... 142 Figure 12 The interaction between shape and content for females in Study 2 ............... 143 Figure 13 The interaction between shape and content for males in Study 2 .................. 143 Figure 14 The relationship between hazard perception and purchase intention for mean 
scores for each label type in Study 2 ............................................................. 144 Figure 15 The interaction between label signal word and process in Study 3 ............... 156 Figure 16 The interaction between signal word and GM content in Study 3 ................. 156 Figure 17 The interaction between item and GM content in Study 3 ............................ 157 Figure 18 The interaction between signal word and process for personal pronoun labels 
in Study 3 ....................................................................................................... 157 Figure 19 The interaction between signal word and process for no personal pronoun 
labels in Study 3 ............................................................................................. 158 Figure 20 The interaction between signal word and process for GM labels in Study 3 158 
Figure 21 The interaction between signal word and process for non-GM labels in Study 3 
....................................................................................................................... 159 Figure 22 The interaction between personal pronoun and content for females in Study 3.. 
....................................................................................................................... 159 
Figure 23 The interaction between personal pronoun and content for males in Study 3 ..... 
....................................................................................................................... 160 
Figure 24 The interaction between gender and content for purchase intention in Study 3.. 
....................................................................................................................... 
163 
Figure 25 The interaction between content and signal word for purchase intention in 
Study 3 ........................................................................................................... 163 
Figure 26 The interaction between process and signal word for personal pronoun labels 
in Study 3 ....................................................................................................... 
164 
Figure 27 The interaction between process and signal word for personal pronoun labels 
in Study 3 ....................................................................................................... 
164 
Figure 28 The interaction between item and signal word for males in Study 3 ............. 165 
Figure 29 The interaction between item and signal word for females in Study 3.......... 165 
Figure 30 The interaction between item and signal word for GM labels in Study 3 ..... 166 
Figure 31 The interaction between item and signal word for non-GM labels in Study 3 .... 
Figure 32 
....................................................................................................................... 
166 
The relationship between hazard perception and purchase intention for mean 
scores for each label type in Study 3 ............................................................. 167 
9 
Figure 33 The possible process by which GM label variation may affect the behavioural 
intention to buy GM produce in Study 4 ....................................................... 175 Figure 34 The results of the label design experiments ................................................... 187 Figure 35 The psychological model by which behavioural intention is influenced in 
studies 1 and 4 ................................................................................................ 188 Figure 36 The interaction between hazard and GM content for attitude in Study 5 ...... 199 Figure 37 How label variations affect the components of the TPB (as suggested by the 
results of the repeated measures analysis) ..................................................... 202 Figure 38 How label variations affect the components of the TPB in Study 5 (as 
suggested by the results of the repeated measures analysis and the multil evel 
modelling) ...................................................................................................... 203 Figure 39 The proposed mechanism by which label design affects behavioural intention 
in study 5 ........................................................................................................ 204 Figure 40 How label variations affect the components of the TPB in study 6 .............. 212 Figure 41 How label variations affect the components of the TPB based on the consistent 
findings between studies 5 and 6 ................................................................... 213 Figure 42 The proposed mechanism by which label design affects purchase inten tion 
using components of the TPB and `outrage' in study 6 ................................. 214 Figure 43 The interaction between product and wording in Study 7 ............................. 226 Figure 44 The interaction between shape and colour in Study 7 ................................... 227 Figure 45 The interaction between colour and wording in study 7 ................................ 228 Figure 46 The interaction between product and content in Study 7 ............................... 228 
Figure 47 The interaction between colour and content in Study 7 ................................. 229 Figure 48 The interaction between wording and shape for carrots in study 7 ................ 229 Figure 49 The interaction between wording and shape for plaice in study 7 ................. 230 Figure 50 The interaction between wording and shape for coke in study 7 ................... 230 Figure 51 The interaction between wording and shape for chewing gum in study 7 .... 231 
Figure 52 The interaction between wording and colour for carrots in study 7 .............. 231 
Figure 53 The interaction between wording and colour for plaice in study 7 ............... 232 
Figure 54 The interaction between wording and colour for coke in study 7 .................. 232 
Figure 55 The interaction between wording and colour for chewing gum in study 7 ... 233 
Figure 56 The interaction between colour and wording for oval labels in study 7 ........ ...... 
................................................................................................................... 
233 
Figure 57 The interaction between colour and wording for diamond labels in study 7. 234 
Figure 58 The interaction between shape and content for carrots in study 7 ................. 234 
Figure 59 The interaction between shape and content for plaice in study 7 .................. 235 
Figure 60 The interaction between shape and content for coke in study 7 .................... 235 
Figure 61 The interaction between shape and content for chewing gum in study 7 ...... 236 
Figure 62 The interaction between colour and content for carrots in study 7 ............... 236 
Figure 63 The interaction between colour and content for plaice in study 7 ................. 237 
Figure 64 The interaction between colour and content for coke in study 7 ................... 237 
Figure 65 The interaction between colour and content for chewing gum in study 7 ..... 238 
Figure 66 The interaction between shape and colour for Non-GM labels in study 7..... ...... 
Figure 67 
................................................................................................................... 
The interaction between shape and colour for GM labels in study 7 ........ 
238 
239 
Figure 68 The interaction between product and colour for hazard perception in Study 7... 
Figure 69 
....................................................................................................................... 
240 
The interaction between product and wording for hazard perception in Study 7 
Figure 70 
....................................................................................................................... The interaction between GM content and product type in Study 7 ............... 
241 
241 
10 
Figure 71 The interaction between shape and colour for the natural products in study 7 ... 
Figure 72 ....................................................................................................................... 
242 
The interaction between shape and colour for synthetic products in study 7 242 
Figure 73 The interaction between colour and wording for natural products in study 7243 
Figure 74 The interaction between colour and wording for synthetic products in study 7.. 
Figure 75 ....................................................................................................................... 
243 
The interaction between colour and wording for natural products in study 7244 
Figure 76 The interaction between colour and wording for synthetic products in study 7.. 
Figure 77 ....................................................................................................................... 
244 
The interaction between colour and content for natural products in study 7.245 
Figure 78 The interaction between colour and content for synthetic products in study 7 ... 
Figure 79 ....................................................................................................................... 
245 
The interaction between wording and content for natural products in study 7.... 
Figure 80 ....................................................................................................................... 
246 
The interaction between wording and content for synthetic products in study 7 
Figure 81 ....................................................................................................................... 
246 
The interaction between gender and product type for purchase intention in 
study 7 ............................................................................................................ 250 Figure 82 The interaction between product and wording for purchase intention in Study 
7 ..................................................................................................................... 250 Figure 83 The interaction between shape and wording for purchase intention in Study 7.. 
................................................................................................................... 251 Figure 84 The interaction between colour and wording for purchase intention in Study 7. 
....................................................................................................................... 251 Figure 85 The interaction between GM content and product for purchase intention in 
Study 7 ........................................................................................................... 252 Figure 86 The interaction between GM content and product for purchase intention in 
Study 7 ........................................................................................................... 252 Figure 87 The interaction between wording and shape for carrots in study 7 ............... 253 
Figure 88 The interaction between wording and shape for plaice in study 7 ............. 253 Figure 89 The interaction between wording and shape for coke in study 7 ................... 254 Figure 90 The interaction between wording and shape for chewing gum in study 7 .... 254 Figure 91 The interaction between colour and wording for carrots in study 7 .............. 255 Figure 92 The interaction between colour and wording for plaice in study 7 ........... 255 Figure 93 The interaction between colour and wording for coke in study 7 ................. 256 
Figure 94 The interaction between colour and wording for chewing gum in study 7 ... 256 
Figure 95 The interaction between colour and shape for ingredient labels in study 7... 257 
Figure 96 The interaction between colour and shape for organism labels in study 7 .... 257 
Figure 97 The interaction between shape and content for the carrots in study 7........... 258 
Figure 98 The interaction between shape and content for the plaice in study 7 ........... 258 
Figure 99 The interaction between shape and content for the coke in study 7 .............. 259 
Figure 100 The interaction between shape and content for the chewing gum in study 7.. 
................................................................................................................... 
259 
Figure 101 The interaction between content and colour for males in study 7 ............. 260 
Figure 102 The interaction between content and colour for females in study 7 .......... 260 
Figure 103 The interaction between colour and content for the carrots in study 7...... 261 
Figure 104 The interaction between colour and content for the plaice in study 7 ....... 261 
Figure 105 The interaction between colour and content for the coke in study 7 ......... 262 
Figure 106 The interaction between colour and content for the chewing gum in study 7. 
................................................................................................................... 
262 
Figure 107 The interaction between shape and content for males in study 7 .............. 263 
11 
Figure 108 The interaction between shape and content for males in study 7 .............. 263 Figure 109 The interaction between product type and gender in study 7 .................... 
265 
Figure 110 The interaction between product type and shape for purchase intention in 
Study 7 ....................................................................................................... 
265 
Figure 111 The interaction between product type and colour for purchase intention in 
Study 7 ....................................................................................................... 
266 
Figure 112 The interaction between product type and wording for purchase intention in 
Study 7 ....................................................................................................... 266 Figure 113 The interaction between GM content and wording for purchase intention in 
Study 7 ....................................................................................................... 267 Figure 114 The interaction between GM content and colour for natural products in 
study 7 ........................................................................................................ 268 Figure 115 The interaction between GM content and colour for the synthetic products 
in study 7 .................................................................................................... 
268 
Figure 116 The interaction between wording and colour for natural products in study 7 
................................................................................................................... 
269 
Figure 117 The interaction between wording and colour for the synthetic products in 
study 7 ........................................................................................................ 
269 
Figure 118 The relationship between label variations, components of the TPB and 
behavioural measures in study 8 ................................................................ 
280 
Figure 119 The proposed model to explain the psychological mechanism by which GM 
label variation affects behaviour ................................................................ 
295 
12 
AKNOWLEDGEMENTS 
I would like to thank my supervisors Dr Liz Hellier and Professor Judy Edworthy for their 
continued support of this research and myself personally during the time it has taken me to 
write this thesis. Thanks go also to Professor Michael Thrasher for his encouragement and 
to Dr Lawrence Ware and Dr Ian Dennis whose technical assistance with the databases and 
statistical advice respectively, was much appreciated. 
A huge thank you to my mum Liz Hanson, my sister Claire McNeal and my close friends 
Martine, Kat, Stuart and Ned who have not only had to listen to me talk endlessly about 
this work, but have kept me going when I didn't have the confidence to continue. 
To Matthew Bull, I could not have finished this without your love and support and to my 
dad, Dr Raymond Frank Piper, I give thanks for the example he set me, I wish he was here 
to see this. 
Finally, I dedicate this work to my children Kay and Luke Costello as I am immensely 
proud of this work, but even more proud of them. 
13 
AUTHOR'S DECLARATION 
At no time during the registration for the degree of Doctor of Philosophy has the author 
been registered for any other University award. 
This study was funded by the School of Psychology, University of Plymouth. 
A Post-graduate Diploma in Psychological Research Methods was successfully completed 
within the School of Psychology, University of Plymouth, from September 2000 to July 
2002. 
A European Union sponsored residential course on Ethics and Perceptions of 
Biotechnology was attended in June 2002 where numerous international contacts were 
made in the field of perceptions of Biotechnology. In particular, regular contact is kept 
with Dr Stuart Smyth of the University of Saskatchewan, Saskatoon, Canada. 
Relevant scientific seminars and conferences were regularly attended at which work was 
presented and several papers were prepared for publication. 
Publications as a result of this work: 
Costello A. J., Hellier E. J., and Edworthy J., (2005) Can the wording of GM labels affect 
perceptions of GM foods? Contemporary Ergonomics, PD Bust and PT McCabe (Eds) 
Taylor and Francis, London, p 635-639 
Costello A. J., Hellier E. J., and Edworthy J., (2003) GM Informational Labels - Does 
Shape Matter? Contemporary Ergonomics, PT McCabe (ED), Taylor and Francis, 
London, p 507-512 
Costello A. J., Hellier E. J., Edworthy J., and Coulson N., (2002) Can Food Label Design 
Characteristics Affect the Perceptions of GM Foods? Contemporary Ergonomics, PT 
McCabe (Ed) Taylor and Francis, London, p 442-446 
National presentations as a result of this work: 
Voluntary Labelling, A Big Mistake? Presented at the Farapack Briefing, York, September 
2005 
Can the Wording of GM labels Affect Perceptions of GM foods? Presented at the 
Contemporary Ergonomics Conference, Hatfield, April 2005 
GM Informational Labels - Does Shape Matter? Presented at the Contemporary 
Ergonomics Conference, Edinburgh, April 2003 
Can Food Label Design Characteristics Affect the Perceptions of GM Foods? Presented at 
the Contemporary Ergonomics, Cambridge, April 2002 
14 
Invited international presentations given as a result of this work: 
Can the Wording of GM Labels Affect Perceptions of Genetically Modified Foods? 
Presented at Crossing Over: Genomics in the Public Arena, Kananaskis, Alberta, Canada, 
April 2003) 
Recommendations for the Labelling of GM Food Products- The Results of Three Studies, 
University of Saskatchewan, Canada, April 2003 
Recommendations for the Labelling of GM Food Products - The Results of Three Studies 
Presented to a visiting delegation of south eastern Australian members of Parliament at the 
Ramada Hotel, Saskatoon, Canada, April 2003 
GM Labelling, Public Safety and the Right to Know. Presented at Co-existence, the 
Challenges and Opportunities, Saskatoon, Canada, May 2004 
The Role and Importance of Ethics for Agricultural Biotechnology in Europe. Presented as 
a round Table session at the ABIC Conference, Cologne, Germany, September 2004 
Word count of main body of thesis: 68,036 
Signed....... 
C; 
vq o57............ 
Date .....: 
ý....... ýJv, ý,.... ýL... 
-ýý 
15 
Chapter 1 INTRODUCTION 
1.1 What Does This Chapter Cover? 
This chapter is designed to guide the reader as to the overall structure and content of this 
thesis. It gives an historical account of the GM issue to date and describes the legal and 
political context in which this research has taken place. Then it summarises the structure 
and content of each of the following chapters. This is to provide the reader with relevant 
background information and the option to know the direction that this work takes from the 
outset. 
1.2 What is this thesis about? 
This thesis is broadly in the area of applied social cognition. It attempts to provide a 
psychological explanation for reactions to variation in food product labelling. This work 
investigates how people react to changes in label design, both in terms of design 
characteristics and linguistic variation. Previous work on visual warning label research 
suggests that such label variation, for example, a change in label colour or shape, alters 
people's perception of a product and consequently their behaviour. Little is known 
however as to how label variations affect behaviour, merely which variations have an 
effect and which do not, in different contexts. Alternatively, social cognition models have 
been shown to predict behaviour providing a psychological model by which this occurs, 
but these models are not structured to be able to explain why a person may react differently 
to almost identical products with different labels. In addition, the findings from the risk 
perception literature also make suggestions as to how behaviour might be affected by the 
nature of the perceived risk from a product, but no methodology for testing this has been 
16 
developed for different product types. The psychological literature falls into three diverse 
areas with no one area providing a full explanation as to how people think and feel about 
differently labelled products and how this translates into behaviour. This thesis attempts to 
address that problem by investigating three main topic areas. Firstly it examines what 
effect label variations have on perceptions of a food product. Secondly it identifies what 
psychological models might account for behaviour in this context. Finally, it investigates 
what psychological effect different label variations have on the way people think and feel, 
and how this affects their intended behaviour. 
The type of labels examined, are food labels indicating the presence or absence of genetic 
modification. The area of GM food labelling is new and topical with not only 
governmental but EU legislation making GM labelling compulsory. However there is little 
previous work on how people will react to labels indicating GM content. There is, 
therefore, a real world demand for this work. This work also applies to an area of applied 
psychology research, that of risk perception and is in an area where there has been some 
controversy. There are groups who run campaigns demanding the labelling of GM 
produce, whilst others accuse the public of not being able to understand the information, 
even if it was provided for them. GM food labelling is therefore considered to be an 
important social issue where research is needed (Frewer, 1999, Gaskell, Allum, Bauer, 
Jackson, Howard and Lindsay, 2003). 
1.3 The Context and Background of the Research 
The genetic modification of food is a hotly contentious issue with countless articles on the 
subject appearing in newspapers and on Internet sites. Huge multinational biotechnology 
companies such as Monsanto have waged campaigns in favour of GM foods, whilst 
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environmental groups such as Greenpeace have campaigned against them. The economic 
pressure to accept GM foodstuffs is highlighted by the Select Committee on the European 
Communities Report (1998), which recommends that any undue delay cost or burden to the 
use of biotechnology in food production is likely to jeopardise the competitive position of 
the scientific, manufacturing, agricultural and retail industries and consequently 
employment. In contrast, Dibb and Lobstein (1999) of The Food Commission have raised 
concern over GM foods on the grounds of the potential risk to human health from allergy 
to new and introduced toxins and the possibility of antibiotic resistance genes being passed 
on to bacteria affecting humans. The possible environmental risks they identify include the 
possibility that insecticide-resistant and herbicide-resistant genes may be passed on to 
weeds and pests and that organic farms may be contaminated. They also identify that 
ethical problems may arise for vegetarians or those with specific religious beliefs as a 
result of creating plants containing animal genes and through the patenting of genes by 
multinational companies. However, little previous research has investigated public 
perceptions of GM foods. 
In order to understand public reactions to this controversy and to genetically modified 
(GM) food products themselves, it is necessary to understand the historical and political 
climate in which these public perceptions occur. Humans have used breeding techniques to 
select for beneficial genetic traits for hundreds of years. Beneficial traits appear in a 
population by a mutation in the genetic code which allows, for example, a plant or animal 
to grow larger or live longer than normal. In addition to this normal mutation, over the last 
few decades, radiation techniques have been used to increase the number of mutations in 
the hope of generating new and beneficial mutations. GM food products are different to 
traditional breeding and radiation techniques in that now specific genes can be transferred 
from one organism to another. This can be, for example, from plant to plant, or in the case 
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of the `frost resistant tomato' from fish to plant. Therefore organisms can be created by 
genetic modification that no amount of traditional breeding could create. 
The first commercial GM food product, the Flavr Savr tomato, was released for sale in 
1994. Initial reactions to this product were favourable because the GM tomatoes had more 
flavour and were cheaper than non-GM varieties and therefore were popular with 
customers. So how did any controversy arise? Scott (2001) argues that it was the 
combination of much negative publicity from unusual sources (such as Prince Charles) and 
admissions from the GM producers themselves that sparked the controversy. He argues 
that when GM firms such as Monsanto claimed that the segregation of GM and non-GM 
crops was impossible, it was become clear that this would force everyone to consume GM 
products whether they wanted to or not. Hence if action was not taken soon, there would be 
no non-GM produce. In addition, major national newspapers such as the Daily Mail and 
the Times, scientists such as Dr Mae-Wan-Ho and public figures such as Prince Charles all 
spoke out against GM products. This information from these more respected sources was 
mostly negative, sparking public concern. Scott (2001) suggests these two factors sparked 
off the demand for GM labelling and consumer choice. 
Tait and Chataway (2000) suggest rejection of GM produce also increased when the 
Bovine Spongiform Encephalopathy (BSE) crisis was linked in the minds of consumers to 
the possible effects of GM crops. They argue that BSE had a negative effect on consumer 
perception in addition to that already caused when the public rejected Monsanto's reasons 
for refusing to label GM produce (e. g. their GM tomato). Monsanto's argument against 
labelling was that GM produce is not scientifically and legally different from non-GM 
produce and that segregation of GM and non-GM produce would cost an extra 15%, 
reducing their profits. 
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The nature of people's perception of GM produce will be considered at length in this 
thesis, but over the 1980's and 1990's, consumers became aware of the GM issue and a 
demand arose for GM-free produce. In response to this demand for GM-free products, 
major British supermarkets such as Iceland and Tesco quickly withdrew all GM-products 
from their shelves and promoted a GM-free policy in their stores to help maintain their 
market share. 
In response to public pressure and growing concern, a moratorium on new GM food 
products was put in place by the British government and new policies and procedures 
drawn up within the European Union to govern the introduction of further GM produce. 
This moratorium has recently been lifted and now GM sweet corn has been added to the 
GM soya, maize and tomatoes currently licensed for sale in the UK (Food Standards 
Agency, 2004). 
In addition to stringent safety tests and risk assessment procedures for each EU licensed 
GM product, new GM labelling legislation has been passed. `Regulation (EC) No 
1830/2003 of the European Parliament and of the Council' outlines the necessity for 
member states to take action to ensure that genetically modified organisms (GMO's) can 
be identified and labelled at all stages of their placing on the market. This means that for 
products consisting of, or containing, GMO's the wording `This product contains 
genetically modified organisms' or `This product contains genetically modified (name of 
organism, e. g. Soya)' must be written on the product, product label or in connection with 
the display (European Union, 2003). The public now, therefore, have been given the means 
to identify GM from non-GM produce licensed for sale in the EU. In addition to the labels 
indicating that a product is GM which had been legislated for, a variety of voluntary 
labelling exists indicating that products are `non-GM' or `GM free'. These non-GM labels 
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exist in a variety of colours, shapes, and with different wordings. Little is known about 
public reactions to both the legislated and voluntary labels. 
This research investigates how product labelling affects intended behaviour. The context of 
GM labels was chosen because of the political and social issues surrounding this issue and 
public demand for GM labels. This work therefore encroaches onto many different areas of 
psychology. Risk perception, warning label research, and the use of social cognition 
models to predict behaviour will all be relevant areas of psychological research that will 
contribute. It is already known in warning label research, for example, that if you change 
the design of a label, then perceptions and consequently behaviour may be affected. Risk 
perception literature links the nature of a risk to public acceptance of the risk and social 
cognition models have been widely used to predict food choice. This is important to know 
for those designing and constructing the government guidelines for labels indicating GM 
content. 
The work in this thesis then is designed to find out current attitudes to genetically modified 
food products, to find out how label design characteristics affect perception, and then to try 
to find a theoretical framework to explain how label variation affects perception and 
consequently intended behaviour. The following section will give an overview of the 
content and structure of this thesis. 
1.4 Literature Review 
Chapter 2 is a literature review, which is divided into several sections. It examines 
previous psychological literature to seek out what has been found in previous research and 
what methods have been used to investigate how labelling affects behaviour and more 
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specifically how perceptions of genetically modified foods relate to behaviour. Then 
relevant psychological models and theories will be reviewed which have been suggested to 
be predictive of perception of genetically modified foods or related areas. These models 
will include social cognition models such as the Theory of Planned Behaviour (TPB) and 
the Health Belief Model. A review of relevant risk perception literature will also be 
included to see if a psychological explanation can be found for perception and behaviour in 
this context. This includes the work of Sandman on risk communication and Slovic on risk 
perception. Finally it will then examine the findings from warning label research including 
the effect of design characteristics and linguistic variation on design characteristics to 
include label colour, background, font size and linguistic variation to include wording, 
signal word and the use of personal pronoun. 
As a result of this literature review, research questions are identified. Suggestions are made 
for areas where more research is needed leading to an explanation of the programme of 
work devised to answer these research questions. 
1.5 The Theory of Planned Behaviour vs `Outrage' Factors 
Chapter 3 provides a detailed description of the first study conducted as part of this 
research. A survey was conducted to investigate current perceptions of genetically 
modified foods and the extent to which components of the TPB (Ajzen, 1991) are 
predictive of behavioural intention. Secondly, the survey accessed the extent to which 
Sandman's (1987) `outrage' factors were predictive of behavioural intention. This is 
because the previous literature suggests that the TPB and public `Outrage' are predictive of 
behaviour intention and behaviour in this context. 
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1.6 Label Design Characteristics and Linguistic Variation 
Chapter 4 describes two studies designed to examine the extent to which the design 
characteristics and linguistic variation of labels indicating GM content affect perception 
and consequently behaviour. This is because previous research suggests that such variation 
in label design and wording affects behavioural intention and behavioural compliance with 
instructions. The first study investigates the extent to which GM label colour, shape, font 
size and content affect hazard perception and purchase intention. The second study 
investigates the extent to which GM label wording, signal word, and the use of a personal 
pronoun affect hazard perception and behavioural intention. These variations in label were 
suggested from warning label research to have a significant effect on hazard perception 
(Hellier, Edworthy, Lambell, Grey, Alrdrich, and Lee, 2001; Riley, Cochran and Ballard, 
1982; Wogalter, Dejoy and Laughery, 1999). These two studies therefore attempt to 
identify if the findings from warning label research generalize to the new area of GM food 
labelling. This chapter identifies the label design characteristics and linguistic variation 
which affect hazard perception and the intention to purchase GM foods. What is not 
known, however, is the psychological process by which GM label variations affect 
purchase intention. 
1.7 Behavioural Intention for a Specific GM Product? 
The studies described in chapter 5 of this thesis, are designed to create a research tool to be 
used in further studies. A shortened version of the questionnaire was necessary for use with 
each label variation in order to test whether the components of the TPB were being 
affected by these changes. This study was also designed to investigate whether the TPB is 
predictive when applied to a specific product. 
23 
IN 
1.8 The Theory of Planned Behaviour and Label Variation 
Chapter 6 describes the results of two studies designed to investigate how label design 
variation and the components of the TPB interact. The first study measures attitudes, 
subjective norms, and control beliefs for a specific food product with four different GM 
label variations. The second study measures attitudes, subjective norms, control beliefs and 
a measure of perceived `outrage' for the same food product and four GM label variations. 
The chapter therefore attempts to explain the psychological process by which label design 
characteristics affect behaviour within the context of the TPB. The findings support the use 
of a modified version of the TPB; however the research described only tests one product. 
1.9 Generalisation across Product Type 
Chapter 7 describes two studies designed to examine whether the findings in previous 
studies generalize across product type. The first study investigates how GM label variation 
affected the components of the TPB and behavioural intention for a second product type. 
The second study examines the extent to which GM food label variation generalizes across 
four different food products, two natural and two synthetic. This chapter therefore 
investigates whether product type is an important factor in influencing how GM labels 
affect perception and the psychological model by which the effects mediate behavioural 
intention. 
1.10 Discussion 
In chapter 8, the results of each of the studies will briefly be described 
in relation to the 
previous research reviewed in chapter 2. The strengths and limitations of this research will 
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be discussed and a suggested model to explain the mechanism by which label variation 
affects behavioural intention will be presented. Unanswered research questions will be 
identified and future research will be suggested. This chapter will therefore summarise and 
evaluate the research described in this thesis, making suggestions for improvements and 
further work. 
1.11 Summary 
This chapter has given a broad overview of what this thesis is about, the research area and 
research questions examined. It has indicated the structure that the thesis will take and 
summarised the legal and political context in which this work has been carried out. 
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Chapter 2 LITERATURE REVIEW 
2.1 What will this literature review cover? 
This chapter will examine psychological literature to seek out what has been found in 
previous research and what methods have been used to determine public perception and 
behavioural intention when GM foods are labelled. Then relevant psychological models 
and theories will be reviewed which have been suggested to be predictive of perception of 
genetically modified foods or related areas. Three different areas of psychological research 
will be examined. The models reviewed will include social cognition models such as the 
TPB and the Health Belief Model. A review of relevant risk perception literature will also 
be included to see if a psychological explanation can be found for perception and 
behaviour in this context. This includes the work of Sandman (1987) on risk 
communication and Slovic (1987) on risk perception. Finally it will then examine the 
findings from warning label research including the effect of design characteristics and 
linguistic variation. Design characteristics include label colour, background, font size and 
linguistic variation to include wording, signal word, and the use of personal pronoun. 
This literature review makes use of literature from a range of sources from many different 
countries in the world. This is because of the current lack of relevant literature that arises 
out of the investigation of such a new topic area. As a result of this literature review, 
research questions will be identified. Suggestions will be made for areas where more 
research is needed and arguments made in favour of the programme of work devised to 
answer these research questions. 
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2.2 What factors determine food choice in general? 
Little research exists to explain why people choose one food product over another, 
however, Steptoe, Pollard and Wardle (1995) investigated the factors which underlie the 
motivation to choose specific foods. They developed a food choice questionnaire which 
was administered to 358 British adults and were able to identify 9 factors affecting food 
choice. These factors were health, mood, convenience, sensory appeal (taste, appearance, 
smell) natural content, price, weight control, familiarity and ethical concern. The ethical 
concern factor, for example, was measured by items such as: 
`It is important to me that the food that I eat on a typical day.... 
" comes from countries I approve of politically' 
" has the country of origin clearly marked' 
" is packaged in an environmentally friendly way' (p272) 
There is evidence, therefore, of a number of different factors affecting food choice in 
general and an indication that ethics, politics and animal cruelty are important issues. 
2.3 GM and food choice 
In an attempt to identify the importance of GM content as a factor affecting food choice, 
Costello, Hellier, Edworthy and Coulson (2001) conducted a survey on 284 Plymouth 
residents. The participants were asked: 
`To what extent are the following important when choosing what food to buy? ' 
Each participant was asked to respond on a five point scale running from `Not at all 
important' to `Very important' for each of the factors, the nine identified by Steptoe et al 
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(1995) and GM content. The results indicated that the taste and appearance of the food was 
the most important factor, followed by the nutritional content, the price, whether the 
product was cruelty free and then GM content. GM content was considered more important 
than the preparation instructions, low calorie/low fat content, brand, avoiding specific 
ingredients, organic/vegetarian content or the mood the person was in when making the 
purchase. These results, therefore, suggest that GM content is considered fairly important 
in food choice, but that other factors are considered more important. 
Costello et al (2001) measured the standard deviation for the mean scores for each factor. 
The standard deviation for GM content was much higher than all the other factors except 
`avoiding specific ingredients'. This would suggest that there is great variation in the way 
people respond to this question. It is may therefore be possible that there is a subset of 
people for whom the avoidance of specific ingredients is an important factor, possibly 
those with an allergy sufferer in the family, with some individuals not considering it as 
important. By the same logic, it is possible that a subset of individuals consider the 
GM/non-GM content of their food very important whilst others do not. This idea is 
supported by Gaskell et al. (2003) who suggest that there are four different groups of the 
public which vary in their perceptions of benefits and risks from GM foods as follows: 
" The `relaxed' group think that a particular application is useful (has benefits) and 
has no associated risks 
" The `sceptical' group think that a particular application carries risks but no benefits. 
" The `trade off group think that a particular application has both benefits and 
carries risks 
. The `uninterested' group see the application as having neither benefits no risks 
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Which category the individual falls in is thought to lead to either support or opposition to 
the application. The relaxed group would be expected to be supportive; the sceptical group 
in opposition, the trade off group would evaluate the relative size of the risks and benefits 
before coming to a decision. No prediction is made about the uninterested group. 
These results therefore suggest that although GM content is considered a fairly important 
factor when choosing food, some people may consider it more important than others. The 
findings of Gaskell et al. (2003) also suggest that acceptance of GM foods is related to 
perceptions of the risks and benefits. 
2.4 So generally, what do people think of GM foods? 
There is worldwide variation in the acceptance of GM foods. Table 1 summarises the 
findings of Verdurme, Gellynk, Viaene, and Verbeke (2002). Typically, consumers in the 
US and Canada are fairly positive about GM foods (Heslop, 2006), whilst Europeans are 
not (Frewer, 1999; Hoban, 1997; Lahteenmaki et al., 2002). 
Country % of the population 
Europe 25 
Canada 34 
Japan 38 
USA 54 
Table 1 Verdurme et al, (2002) Willingness to eat GM fruit with improved taste 
These results are supported by Hoban and Kendall (1992) who conducted a telephone 
survey on 1228 randomly selected people across the US. They found that US consumers 
expressed strong support for science and technology in general and were positive about the 
general concept of using biotechnology in food production. 
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However, `a majority of Europeans do not support GM foods' which are judged not to be 
useful and to be risky for society (Gaskell, Allum, & Stares, 2002) with some consumers 
stating that they would be unwilling to accept GM foods even as a present (Reimar, 2001). 
These results are supported by the qualitative study of Grove-White, MacNaughten, Mayer 
and Wynne (1997) who used focus groups to investigate public responses to the use of 
Genetically Modified Organisms (GMO's) in food. Each of their focus groups was 
presented with posters of three actual and three potential GM products. The dominant 
reaction to their explanation of this use of biotechnology was negative in all nine groups 
with the use of genetic modification for medicinal/non-food products being deemed more 
acceptable than the genetic modification of food. This is supported by Evans and Durrant 
(1995) who carried out a survey on 2000 British residents and found that attitudes to 
science in general were not strongly related to attitudes to specific applications of science, 
especially with morally contentious issues. This was especially the case for more 
knowledgeable participants. 
There is evidence, therefore, of variation in the acceptability of biotechnology worldwide, 
with the acceptance of the use of biotechnology in food production being less acceptable 
than for medicinal purposes. It has also been suggested that public acceptance of GM foods 
is based on the perceived benefits and risks from GM foods and that the perceived risks are 
greater than the benefits (Hossain & Onyango, 2004; Miles & Frewer, 2001; Moon & 
Balasubramanian, 2001 a). 
In support of this suggestion, Costello et al. (2001) found that of that in their survey of 284 
Plymouth residents, 277 participants (those who answered the question) responded to the 
statement `I think that GM foods are beneficial' in the manner shown in Table 2. Only 
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15% agreed with the statement, 40% were unsure, and 45% disagreed. These figures 
provide supporting evidence for the Food Standard Agency (2002) claim that the benefits 
of GM foods are seen as `unclear and unproven'. 
Strongly 
Agree 
Agree Don't Know Disagree Strongly 
Disagree 
% of participants 3% 12% 40% 24% 21% 
fable 2 Costello et al (2001) response to the statement `I think GM foods are 
beneficial' 
When asked to respond to the statement `I think that GM foods are risky' then over half of 
the respondents, some 55%, agreed with the statement with 34% being unsure and only 
10% disagreeing as shown in Table 3. 
Strongly 
Agree 
Agree Don't 
Know 
Disagree Strongly 
Disagree 
of participants 21% 35% 34% 6% 4% 
Table 3 Costello et al (2001) response to the statement `I think GM foods are 
risky' 
Shanahan, Scheufele, and Lee (2001) reviewed the results of opinion polls in the US from 
1985 - 2000. The polls reviewed suggest that knowledge of GM foods has increased since 
1998, possibly as a result of a dramatic increase in the amount of media coverage as 
measured by the number of articles to be found in the Lexis-Nexis database. The 
percentage of people perceiving GM foods as beneficial or risky varied according to which 
poll is looked at. Over several polls, however, there appears to initially have been a 
positive attitude (with perceived benefits ranked highly in the 1980's and early 1990's) 
followed by a decline in those with a positive attitude. The number of people indicating 
they are unsure whether GM foods are beneficial also seems to have increased along with 
rising perceptions of risk. This is suggested to be because the benefits to consumers have 
been delayed. The initial products created had traits which were of benefit to food 
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producers and manufacturers such as increased shelf life or herbicide tolerance. These 
manipulations had little benefit to the consumers directly. 
Overall then, there is geographic variation and changes over time in acceptance of 
genetically modified foods, with the suggestion that acceptability is related to the 
perceived risks and benefits. 
2.5 Is there any demographic variation in acceptance of GM? 
Previous research suggests that older age and female gender increases risk perception of 
food (Mitchell, 1998) especially genetic modification (Breakwell, 2000). Therefore, 
enthusiasts for GM in Europe are more likely to be male and less than 25 years of age, 
rejecters are more likely to be female and over 35 years of age 
(Gaskell et al., 2003). This finding has been shown in the US (Hoban & Kendall, 1992), 
Argentina (Mucci, Hough, & Ziliani, 2004) and Sweden (Magnusson & Hursti, 2002). 
Hoban and Kendal (1992) also found that those with a greater reported interest in science 
were more likely to find the use of biotechnology in food acceptable, as were those with a 
more formal education and higher income. 
There is some indication then that variation in the perception of risk due to age, gender and 
educational level may also affect the acceptability of GM foods. One suggestion made in 
the literature is that opposition to GM technology is based on ignorance and that education 
is the key to improving public opinion (Harlander, 1991). So do the people who don't 
accept GM foods just not understand what they are? 
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2.6 How much do people understand about GM foods? 
The Food Standards Agency (2002) combined the results of consumer attitude surveys, 
public meetings, focus and discussion groups into a report on `Consumer views on GM 
food'. They found low understanding of the processes by which foods are genetically 
modified in UK consumers. Researchers in the US (Hallman, 2000; Hoban & Kendall, 
1992) and Sweden (Magnusson & Hursti, 2002) have also revealed that many have low 
awareness and understanding of the technology and those with higher educational levels 
are more positive about GM. These results suggest that educational levels are linked to the 
acceptance of GM foods. However, acceptance levels are higher in the US than in the UK 
although understanding is low in both countries. Therefore educational levels cannot 
provide a full explanation of the acceptance of GM even when the studies control for age 
and gender. 
Harlander (1991) suggests that negative attitudes to GM foods are the result of lack of 
knowledge about the food production process and the distancing of the supermarket 
shopping public from the realities of pest control and crops lost as a result of poor weather. 
Without such understanding she argues that there is a fear of the unknown and a perception 
that scientists are `playing god' (p158). She identifies public concern over involuntary 
exposure to man-made risk, concern over vulnerable populations and benefits to large 
corporations at the expense of small farmers. These are in effect social, moral and ethical 
issues. In summary, Harlander suggests that lack of public understanding of GM 
technology has influenced attitudes and that qualities of the perceived risk of GM may be 
affecting acceptability. It may be then that it is not just that a risk is perceived, but the 
nature of the risk. 
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2.7 What are the perceived benefits of GM foods in general? 
There is evidence that acceptance of GM foods is driven by perceptions of the benefits to 
consumers (Frewer, Howard, & Shepherd, 1997) and that the impact of media coverage on 
behaviour will also depend on the perceived benefit associated with a perceived hazard 
(Frewer, Miles, & Marsh, 2002). Many perceived benefits have been mentioned by 
experimental participants: cheaper food, less wastage, and longer lasting food (Miles & 
Frewer, 2001), better nutrition, quality and price (Food Standards Agency, 2002), more 
food for developing countries (Grove-White et al., 1997), and a reduction of the use of 
harmful chemicals and economic growth (Cooke, Kerr and Moore, 2002). These benefits, 
however, are thought unlikely to happen by participants (Cooke, Kerr, & Moore, 2002; 
Grove-White et al., 1997). This suggestion is supported by Costello et al (2001) where 
participants were asked to list up to 3 perceived benefits as shown in Table 4. Very few of 
the 284 respondents in the survey listed any benefits at all. GM food may therefore be seen 
as unnecessary by British respondents. 
Benefit Percentage of respondents 
Cheaper food 2% 
Better quality 3% 
More food 5% 
Longer shelf life 4% 
Pest resistance 4% 
Healthier foods 5% 
Resilient to climate 3% 
Help to give foreign aid 4% 
Table 4 Costello et al (2001)The benefits of GM foods listed by the survey 
participants 
Some geographical variation on perceived benefits appears to exist as Swedish consumers 
were found not to perceive positive attributes to GM produce such as better taste or lower 
price (Magnusson & Hursti, 2002), whilst 85% of Americans approved of GM as a way of 
producing more nutritious grain for the third world, 76% to produce medicines and 74% to 
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produce cheaper and better tasting food (Hallman, Adelaj a, Scilling, & Lang, 2002). 
Subject to some possible geographical variation then, a variety of perceived benefits exist, 
but consumer benefits are needed for GM foods to be accepted (Reimar, 2001). Some 
studies indicate that a reduction in cost of up to 30/40% may be needed to compensate for 
the reduction in value afforded by GM content when compared to equivalent non-GM 
produce (Reimar, 2001). So benefits from GM foods are perceived as possible, but not 
necessarily perceived as likely or great enough to increase the acceptance of GM foods. 
Some consumers are even asking why the benefits of GM are targeted at large scale food 
producers (Hallman, 2000). In addition, Frewer et al (2002) suggest that the perception of 
benefit from GM foods appears to be permanently depressed by negative reporting of the 
risks from GM foods in the UK. This means that information about the benefits of GM 
foods has less effect on public acceptance than information about the risks from GM foods. 
2.8 What are the perceived risks of GM foods in general? 
Perceived risk is an important determinant of food choice (Knox, 2000) and consumers 
have been increasingly informed that food is risky due to the fat content, salt level, sugar 
level, BSE, salmonella, and listeria (Breakwell, 2000). The last century has also seen the 
globalization of the food supply, whereby food is no longer produced and consumed in the 
same location (Anderson, 2000). Food production is now therefore international with 
ingredients from many different countries going into one product. This is one explanation 
as to why any food safety issues are now worldwide issues with much media coverage. The 
result of these two factors has portrayed food risks in general as likely and widespread. But 
what do people consider the risks of GM food to be? 
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Miles and Frewer (2001) used soft laddering techniques where participants were 
encouraged to say what came to mind when they thought of genetic modification. The 
associated characteristics were long term effects, unknown side effects, effects on future 
generations and risk to health, animal welfare, and the environment. GM was considered to 
be unnatural, not under consumer control and unfair in that the likelihood of profit was 
seen to be coming before safety and the consumer's right to choose. Cooke, et al (2002) 
found that GM foods were associated with 
`damage to ecological systems, risks to society, adverse effects for future generations and 
personal risks' 
which were generally considered undesirable and likely to occur. Profits for multinational 
companies were considered to be the most likely outcomes of producing GM food. 
Miles, Ueland and Frewer (2005) ran surveys in Italy, Norway and England. They found 
that GM food is associated with unintended, long-term risks for personal health and health 
in general, risk to the environment and also animal welfare. Attitudes to GM were 
generally negative and it is seen as unnatural and unnecessary with moral and ethical 
concerns. 
Grove White et al (1997) found typical reactions were that GMO's were `un-natural' an 
`unforeseen hazard', `irreversible' and that the process was `meddling with nature' whilst 
the Food Standards Agency (2002) found that perceived risks were mainly to the 
environment, such as cross-contamination of non-GM crops and potentially irreversible 
damage to biodiversity. There were some worries about the safety to health, but a general 
acceptance that GM foods were being consumed outside the UK with no apparent harm to 
health. 
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Generally then, common themes are arising about the perceived risk from GM foods. 
Typical reactions were not that the risk was very large or likely to cause physical harm at 
present, but more that the perceived risk was of a certain type. That is, the risk is seen as an 
unnatural, unforeseen, irreversible, unknown risk harmful to the animal life, society, the 
environment and future generations with unfair distribution of the benefits of the 
technology. Hence `if it is perceived that the primary beneficiaries of the technology are 
corporations, while consumers bear a disproportionate amount of risk, it will not be 
acceptable to the public' (Harlander, 1991). Some surveys indicate that the lack of 
consensus on the environmental risks between scientists has also increased public concern 
(Hallman, 2000). These findings are supported by Costello et al, 2001). When each survey 
participant was asked to list up to 3 possible risks from GM foods, the following risks were 
listed as shown in Table 5. 
Risk Percentage of respondents (n=284) 
Environmental concern 16% 
Unknown risk 13% 
Unnatural process 15% 
Human health risk 20% 
Spread of disease 4% 
Long term effects 16% 
Not tested enough 7% 
Cross contamination of crops/species 12% 
Exploitation by food producers/manufacturers 4% 
Lack of information 4% 
Mutation 3% 
Table 5 Costello et al (2001)The risks of GM foods listed by the survey 
participants 
What these results indicate is that common themes are emerging in the perceived risks 
from GM foods and that the perceived risks are greater than the benefits. This is supported 
by (Poortinga & Pidgeon, 2003) who suggest that the perceived risks from GM foods are 
perceived to be greater than the benefits to society. The risks from GM foods are not 
necessarily considered large, but when the public has no quantitative data on which to 
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make its decisions, it has to rely on qualitative concerns when deciding whether to eat GM 
foods (Knox, 2000). 
`In the case of genetically modified foods, communication efforts have been focused on 
adverse health effects, whereas public concern has been focusing on risk (and risk 
perception) benefit and need' (Frewer et al., 2004). 
This is one explanation as to why education has not been particularly successful in 
changing attitudes towards GM foods. 
2.9 The ethical aspects of GM 
Whilst many British consumers have a positive attitude to science in general and believe 
that scientists do more good than harm (Poortinga & Pidgeon, 2003), there are deep 
emotional and ethical concerns about GM foods (Reimar, 2001). The use of biotechnology 
in food production is considered substantially less acceptable than for medicinal purposes. 
This is possibly to do with deep-rooted cultural associations with food production 
(BABAS, 1999). One argument is that the public is unfamiliar with modern-day food 
production methods and romanticises traditional farming methods that are associated with 
community life (Harlander, 1991). In addition, consumers are increasingly aware of 
environmental risk and are more reliant on the food industry to provide safe food 
(Anderson, 2000). This is due to the distancing of the public from the producers of food 
with the globalisation of the food supply. No longer are people buying their food from 
local farms and producers but increasingly from large superstores neatly packaged with no 
idea how their food is produced. 
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Research into this area suggests that consumer acceptance of biotechnology is significantly 
related perception of risks, benefits, moral and ethical views (Moon & Balasubramanian, 
2001 a). This theory is supported by the findings of Hoban and Kendall (1992) who found 
that the belief that GM is wrong had the strongest effect on acceptance and attitudes about 
biotechnology with those who reported that religion was important in their lives finding the 
prospect of GM foods the most unacceptable. 
It may be then that people make their judgements of a technology based on not only what 
they think about an activity or technology, but how they feel about it (Slovic, Finucane, 
Peters, & MacGregor, 2004). For some, GM is considered to be unethical and even 
sacrilegious or `playing god' (Hallman, 2000; Magnusson & Hursti, 2002). In addition to 
the decision as to whether GM foods are risky and/or beneficial then, for some they are 
considered wrong. One particular example of a relevant issue where the public considered 
the government to be playing god was the BSE issue. 
2.10 How did the BSE crisis affect perceptions of GM foods in the UK? 
BSE created a lack of trust in scientists and government with concern over what scientists 
would do next (Food Standards Agency, 2002). Grove-white et al (1997) found that the 
BSE crisis was seen as evidence for government and commercial interest rather than public 
interest with the resultant disease CJD being seen as nature's power to strike back at 
unnatural processes. Some of their focus group participants raised concerns about the right 
of humans to make such fundamental changes to life. GMO's were also associated with 
chemical additives. It is thought that BSE suddenly made consumers question the ethics of 
modem food production methods of which they were completely unaware, such as using 
animal derivatives in food for herbivores (Anderson, 2000). 
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The link between BSE and GM foods was further investigated by Hunt and Frewer, 
(2001b-a). They used 2 questionnaires to determine whether GM foods were associated 
with the BSE issue. The first group of respondents were asked to indicate if they felt GM 
food was a health risk and to identify similar issues. The second group were asked to rate 
the similarity between GM food, salmonella, BSE and food irradiation. The results 
indicated that GM foods are identified as both a general and personal health risk, especially 
by women, and are associated with BSE. 
Slovic (1987) suggests that a small incident in an unfamiliar system such as a recombinant 
DNA laboratory may have immense social consequences if it is perceived as a `harbinger 
of further and possibly catastrophic mishaps'. He also explains the importance of `signal 
word' events especially for those risks scoring high on both the factors `unknown' and 
`dread'. Reaction to a signal word event such as a small risk causing event or accident in 
an unknown and dreaded risk area can increase the risk perception of that risk quite 
considerably. This is because the event is seen as a warning of further and possibly 
catastrophic events to come. This may be an explanation for the link between perceptions 
of GM and BSE, with BSE acting as a signal word to increase concern about GM (Miles & 
Frewer, 2001). 
In summary, BSE in the late 1990's created a lack of trust in government scientists and 
officials to inform accurately on the risks from food. Consumers were shocked at new food 
production methods and BSE was seen as a warning of possible future danger. The issue of 
trust between consumers and the government was central to the controversy. 
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2.11 The Importance of Trust on Perceptions of GM foods 
`Modern life is increasingly dependant on rapidly advancing scientific and technological 
innovation. In many cases, distrust and misunderstanding of these constantly changing 
technologies is at the heart of the public risk concerns' (Rodes, 1994). 
Hoban and Kendall (1992) found that confidence in government regulations and trust in 
information sources was found to be strongly related to acceptance of biotechnology in 
food production and attitudes towards it. Their respondents were most likely to gain 
information from the media, especially television and newspapers, but considered health 
professionals, university scientists, farmers, and environmental groups to be most 
trustworthy. They suggest that acceptance of the use of biotechnology in food production 
could be limited by insufficient knowledge, lack of confidence in government officials, 
perceived exclusion from the decision-making process, and perceived environmental and 
health concerns. Hence acceptance is related not only to the perceived risks and benefits, 
but also to the mechanism by which consumers are informed about the use of 
biotechnology in food and the control they have over the process. Trust has therefore been 
considered to be an important factor affecting perceptions of GM foods in the US (Hossain 
& Onyango, 2004). 
Grove White et al. (1997) found there was a distrust of scientists and food producers in 
providing truthful information, but a resignation to the acceptance of GM foods. The 
authors strongly suggest that the most important thing to come out of the study was that the 
participants thought that the government was biased in favour of the products for 
commercial reasons, with Greenpeace for example at the other extreme. The truth was 
thought to be somewhere in the middle. 
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Frewer, Howard, Hedderley, and Shepherd (1995) used semi-structured interviewing to 
identify the underlying constructs that determine trust and distrust in sources providing 
information about food related risk. The repertory grid method was then used to identify 
the terminology used to distinguish between sources. The results of both processes were 
then validated in a questionnaire. Trust in information providers was found to be linked to 
perceptions of accuracy, knowledge, and concern with public welfare. Expertise and 
freedom of speech were found to lead to trust only when combined with other 
characteristics. 
`Distrust was associated with perceptions of deliberate distortion of the information by the 
source and a history of providing erroneous information' (p484). 
The most trusted sources were identified as university scientists, medical doctors, 
consumer associations, and television documentaries. The most distrusted sources were 
identified as tabloid newspapers, members of parliament, government ministers, and a 
government ministry. 
Frewer, Howard, Hedderley, and Shepherd (1999) used the Elaboration Likelihood Model 
(Petty and Cacioppo, 1986) as a basis for investigating the impact of trust and personal 
relevance of information including persuasiveness on attitudes to genetic engineering. 
Each of 8 groups of 20 respondents received a questionnaire. A consumer association was 
used as the trusted source and the government as the distrusted source. Statements 
attributed to these sources were rated as having high/low personal relevance and 
persuasiveness. The results indicated that people respond more to less persuasive 
information if it is attributed to a trustworthy source than to a less trustworthy source. They 
also respond more to highly persuasive information if it is attributed to a less trustworthy 
source than to a more trustworthy source. 
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In further investigation of the impact of trust, Frewer, Howard, and Shepherd (1998) used 
Social Judgement Theory (Sherif, Sherif and Nebergall, 1965) as a basis for determining 
the impact of source credibility, prior attitudes, and admission of uncertainty in 
information provision on subsequent attitudes to GM foods and beliefs about the source 
providing the information. An initial questionnaire was used to access positive or negative 
attitude. This was followed by an intervention after which attitude was re-measured. 
Twelve different variations of intervention were involved. The intervention consisted of 
respondents being provided with persuasive statements (rated) attributed to `a consumer 
organisation', `the government' or `the government working together with a consumer 
association'. Half the respondents were also provided with a statement from the source 
indicating uncertainty about the information provided. The results indicated that initial 
attitude appears to be the most important determinant of attitudes after information 
provision. Furthermore these initial attitudes influenced the perceived truthfulness of the 
information provided. Admission of uncertainty increased the acceptance of the 
information provided especially for those with negative attitudes or for more controversial 
applications. This is thought to be because the admission of uncertainty increased the 
perception that the information was truthful and accurate. The source of the information 
was found to be less important than initial attitude. Overall these results suggest therefore 
that admissions of uncertainty and initial attitudes are important factors in the 
determination of later attitudes to GM foods and consequently acceptance. 
Hunt and Frewer (200lb-b) investigated how perceptions of a vested interest and the 
degree of knowledge influence trust in providing information about GM health risks from 
various sources. Their questionnaire asked respondents to rate 25 actual and 1 fictitious 
source, namely the `Consumer Safety Council'. Respondents were also asked to rate the 
health and environmental effects of the consumption and production of GM foods from 
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positive to negative. The results support findings elsewhere that tabloid newspapers, 
government ministers, and food manufacturers were the least trusted to provide 
information on GM foods with the fictitious source scoring high on trust. Reporting bias 
and degree of knowledge were both found to be important in predicting trust, but did not 
provide a complete explanation. Perhaps if a measure of the importance of these 
perceptions to the individual had been measured, it may have improved the prediction. It 
may be more important in terms of trust for a government minister, for example, to be 
perceived as not having a vested interest, than for a biotechnology company. The level of 
vested interest and the importance of this to the respondent may have improved the 
predictive power of these measures. Younger respondents demonstrated greater mean trust 
than middle aged or older respondents with the fictitious source being associated with low 
reporting bias and moderate knowledge indicating that the words `consumer' and `safety' 
were enough to induce trust. The results also suggest that GM foods are perceived as more 
risky to health and the environment than conventionally produced foods. The authors 
suggest further research to identify what these perceived health and environmental risks are 
and the degree of concern. These results therefore suggest that that further investigation is 
needed to determine the relationship between perceived risks and benefits including 
differentiation between the targets of the risk (environmental, health, moral) and the 
importance of the perceived risk. The need for this research is also highlighted by Miles 
and Frewer (2001). 
There has therefore been much research on the impact of trust on perceptions of GM foods. 
Sources seem to be either trusted or distrusted and this does not change according to the 
food hazard about which they are providing information (Frewer & Miles, 2003). Medical 
sources were highly trusted to communicate about risks, whereas government sources and 
environmental pressure groups were less trusted. The food industry is least trusted (Frewer 
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& Miles, 2003). There is, however, little research on the extent to which trust affects 
reactions to risk communication and how that in turn affects behaviour (Frewer & Miles, 
2003). Attitudes affect perceptions of information from sources rather than sources 
affecting reaction to information. That is, an individual has an attitude GM, and on reading 
the source, they infer a motivation of the source in providing that information (Frewer, 
Scholderer, & Bredahl, 2003). Consumers are most likely to trust a source that provides 
information which matches their perception of GM. 
More recent research indicates that those risk managers that admit mistakes are likely to 
create more trust than those that do not (White & Eiser, 2006). They found that if a mistake 
is made and not admitted, then this causes low trust. In contrast, if a mistake is made and 
admitted, then trust in the risk manager increases. It may be in this context that if 
promoters of GM acknowledged that there may be some risk or that they are uncertain as 
to the level of risk, that trust in risk managers and government; may improve. 
In summary, research into the importance of trust in providing information about food- 
related risk has revealed some of the components of trust, an interaction between trust and 
the persuasiveness of the information, and the impact of admissions of uncertainty. The 
research also suggests that initial attitudes to GM foods will have great impact on any 
subsequent attitudes and that this may have implications for the impact of the first products 
available. Lack of trust is one explanation of the public rejection of GM foods (Hallman, 
2000) and independence and trust are seen as key issues in determining attitudes to 
technology (ESRC Global Environmental Change Programme, 1999). Trust in 
government, the biotech industry, and the medical profession on matters relating to GM 
food having a positive impact on willingness to consume GM foods, with trust allaying 
fears associated with the risks posed by biotechnology (Onyargo, 2004). 
45 
Low trust has been suggested as an explanation for public concern in the face of small risks 
but Sjoberg (2001) found a low relationship between perceived risk and trust. He argues 
that this is because people believe there are limits to what experts know about the unknown 
risks. 
2.12 So what themes are emerging? 
The previous section of this literature review has examined what consumers think and feel 
about GM foods and various factors are thought to affect perception. Acceptance of GM 
foods appears to vary around the world with greater acceptance in the US and Canada than 
elsewhere. It has been suggested that acceptance of GM foods is based principally on the 
perceived risks and benefits from the technology with males and younger consumers 
perceiving smaller risks leading to their greater acceptance of the technology (Hoban & 
Kendall, 1992). The literature suggests that although consumers believe there are benefits 
to GM foods, they are perceived to be unlikely, unfairly distributed, and much smaller than 
the perceived risks. The perceived risks are thought to be far-reaching rather than large, 
possibly affecting human health, the environment, society, and future generations. The 
nature of the perceived risk is distinct in nature and perceived to be unnatural, long term, 
unknown, irreversible, unethical, and for some even sacrilegious. Trust has been suggested 
to be an important factor affecting the acceptance of GM foods and provides one possible 
explanation for the higher acceptance of GM foods in the US as opposed to Europe. BSE 
in Europe has been seen to have an extremely negative effect on public trust in the 
government and regulatory authorities to appropriately manage food related risks in terms 
of both safety and ethics. From this literature review then, it is possible to identify some of 
the factors affecting why different people are in favour of or against GM foods in general, 
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that is perceived benefit, perceived risk, and trust. What is not known is the psychological 
model by which these factors affect perceptions or how this translates into behaviour. 
2.13 What theoretical explanations do we have for reactions to GM foods? 
The previous section of this literature review makes the argument that perceived risk is an 
important factor in affecting perceptions of GM foods. The genetic modification of food 
can be broadly described as a potential risk. The following sections review risk perception 
literature to investigate if there are any suitable models to explain this phenomenon. 
Mitchell (1998) also suggests that perceived risk is useful in explaining consumer 
behaviour when purchasing food since consumer motivations are to avoid mistakes rather 
than maximize utility. It is therefore a primary motivation when choosing food to choose 
something that won't make you ill. 
2.14 Risk Perception 
Covello and Merkhofer (1993) define risk as: `A characteristic of a situation or action 
wherein two or more outcomes are possible, the particular outcome that will occur is 
unknown, and at least one of the probabilities is undesired'. More simply; 
RISK = SEVERITY OF HAZARD + PROBABILITY OF OCCURRENCE 
Risk perception literature has tried to explain the difference between expert perceptions of 
risk and layperson views. Historically, differences have been found between 
lay 
perceptions of risk and expert views (Fischhoff, 1995; Slovic, 1987). There can 
be, for 
example, a large difference between the amount of risk perceived by experts and that 
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perceived by the public, from nuclear power stations. In contrast, the perceived risk by 
experts from X-rays can be much greater than those risk perceptions held by members of 
the public. Risk perception theory has also tried to explain public reaction to specific risks. 
Even before the current GM controversy, back in 1987, Slovic suggested that: 
`DNA technologies seem to evoke several of the perceptions that make nuclear power so 
hard to manage. In the aftermath of an accident, this technology could face some of the 
same problems and opposition now confronting the nuclear industry'. (p285) 
The following section reviews some of the basic findings from risk perception literature to 
try to find an explanation for public reactions to different types of risk. 
The previous research reviewed earlier suggests that consumers do not hold the same view 
as the government. One explanation for this disparity may be that the general public and 
experts perceive the risks from GM foods differently. Harlander (1991) has suggested the 
difference in the perceived risk of GM foods is due to lack of knowledge of the size and 
probability of the risks by the average person. However, Sandman (1987) has an 
alternative explanation. 
Sandman (1987) suggests that the public are not necessarily concerned with the risks most 
likely to kill them, but rather judge risk on different criteria. He argues that risk experts 
define risk in terms of annual mortality rates and ignore other factors whereas the public 
takes other `outrage' factors into account. The 12 components of `outrage' are displayed in 
Table 6. The first column lists the low `outrage' aspect of each factor which is generally 
considered `safe' by the public. The second column lists the high `outrage' aspect of each 
factor which is generally considered `risky'. A high `outrage' risk would therefore be one 
where the risk is coerced, industrial, unfamiliar, evokes unpleasant memories, is dreaded, 
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has huge effects all at once, is not easily understood, is controlled by others, is unfair (if 
only one company is benefiting from creating the risk), if the risk is considered immoral 
and is subject to an untrustworthy/unresponsive process. High `outrage' risks would be 
expected to be much less acceptable than low `outrage' risks even if the hazard or `nature 
of the damage and the probability it may occur' was the same in each case. 
SAFE RISKY 
Voluntary Coerced 
Natural Industrial 
Familiar Exotic 
Not memorable Memorable 
Not dreaded Dreaded 
Chronic Catastrophic 
Knowable Unknowable 
Individually controlled Controlled by others 
Fair Unfair 
Morally irrelevant Morally relevant 
Trustworthy process Untrustworthy process 
Responsive process Unresponsive process 
Table 6 Sandman's twelve components of `outrage' 
Fischoff, Slovic, Lichtenstein, Read and Combs (1987) examined a number of different 
risks using the Psychometric Paradigm, this involved factor analysis on responses to a 
number of risks. They found two main factors which contributed to risk perception. Factor 
1 was `unknown risk' and Factor 2 was `dreaded risk'. They identified `unknown risk' as 
consisting of unobservable risks, risks with delayed effect, risks unknown to science, and 
new risks. The most `dreaded' risks were identified as those which are uncontrollable, had 
the potential to cause a global catastrophe, have fatal consequences, are a risk to future 
generations, are not easily reduced, are increasing in risk, and are involuntary. On this 
factor analysis DNA technology scored highly on both dreaded and unknown risk. 
Although, genetic modification of food had not been conducted at the time of this study, 
the negative reaction to DNA technology demonstrated here would suggest that it would be 
considered highly risky. 
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It is also well established in risk perception literature that the public will accept voluntary 
risks of a much greater magnitude than involuntary risks (Starr, 1969) with voluntary risks 
such as skiing being considered controllable (Slovic, 1987). Later research adds 
`naturalness' and morality as a qualities of risks which can mediate the level of risk 
perception (Sjoberg, 2000). These qualities of risk therefore have been previously 
demonstrated to mediate public concern over risk. Slovic (1987) concludes that: 
`There is wisdom as well as error in public attitudes and perceptions. Lay people 
sometimes lack certain information about hazards. However their basic conceptualisation 
of risk is much richer than that of experts and reflects legitimate concerns that are typically 
omitted from expert risk assessment. ' 
Sandman (1987) suggests that `outrage' factors are not evidence of public irrationality in 
the perception of risk, but rather are part of the difference in the definition of risk between 
experts and the public. He recommends that understanding and addressing the factors that 
cause public `outrage' will enable better risk communication. If behaviour modification is 
the target in order to reduce mortality rates from serious hazards then the risk must be 
presented in such a way as to increase `outrage' such as anti drink-driving campaigns. 
The results from risk perception studies therefore predicted back in 1987 that DNA 
technology would be considered risky because of the type of risk GM creates (unknown 
and dreaded) and this may provide some explanation for why genetic modification is 
considered risky. Sandman (1995) argues that `outrage' is as real and measurable as hazard 
and that media attention does not create `outrage', but amplifies it. Public `outrage' then, is 
not necessarily poor risk assessment, an accurate risk calculation cannot be made where the 
size and probability of the risks are unknown, but that lay people bring many more factors 
into a risk event than do scientists (Plough & Krimsky, 1987). 
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The mechanism by which the public have been informed about food risks may affect their 
response to the information (Groth, 1991). Groth argues that experts give information 
which are not just scientific facts, but also interpretations of the data and value judgements 
as to what action to take. However the importance of the risk to individuals and to experts 
may vary. Groth argues that Sandman's `outrage' factors model is an important tool that: 
`explains why the public get upset about some small risks and hardly upset about others 
that are, objectively, much more serious threats to health' (p252). 
2.15 Risk Perception as Applied to Food 
In support of the role of `outrage factors' in determining the acceptability of GM foods, 
Juanillo (2001) suggests that consumer opposition to GM foods is based on concerns for 
safety, the environment, equity, and ethics. Those consumer concerns are based on issues 
of ethics and morality, control, fairness, familiarity and trust in the institutions that regulate 
biotechnology as opposed to solely technological risk analysis. He argues that evidence 
from risk perception literature suggests that scientists and the public assess risk in different 
ways and makes reference to the `outrage' factors identified by Sandman. Juanillo (2001) 
argues that scientists and governments are perceived as being concerned with whether GM 
food is safe rather than the public concern of whether GM food is right. Hence moral 
concern is a factor determining acceptability of GM foods. That lack of control over the 
risk in the inability to choose to eat or not GM foods due to the lack of labelling has made 
the risk involuntary and therefore undesirable. That the risk is unfair in terms of the 
possibility of third world countries being dependent on big corporations for their food and 
consequent survival, or farmers for their seeds and consequently their livelihood, makes 
the risk unacceptable. In addition, information is restricted on the exact nature of the 
genetic manipulations due to patents by big corporations with no publicly funded 
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development of the technology, which enhances mistrust. He also argues in similar vein to 
Harlander (1991) that the public is unfamiliar with modem-day food production methods 
and romanticises traditional farming methods that are associated with community life. The 
technology methodology is therefore unknown which makes it alarming. 
In support of Juanillo's (2001) claim, some studies have identified the impact of factors 
which map on to Sandman's `outrage' factors on risk perceptions from GM foods. Siegrist 
(2000) found that women perceived higher risk from biotechnology that men, but when 
levels of trust were controlled for, the gender differences disappeared. Trust is therefore 
thought to be a determinant of risk perception and can even explain some of the gender 
differences in risk perception (Siegrist, 2000). GM foods have been loaded strongly on the 
unnatural dimension in factor analysis of the perceived risk (Townsend, Clarke, & Travis, 
2004a) and GM foods are seen as unnatural, unnecessary and of moral concern (Miles et 
al., 2005). Fear of the effects of GM foods has also been suggested to be an important 
factor affecting the perception of risk from GM foods (Laros & Steenkamp, 2004). The 
literature therefore suggests that richer rather than technological assessments of risk may 
account for the disparity between lay and government perceptions of GM foods. However, 
there is little experimental evidence at present to support or refute the role of perceived 
`outrage' on perceptions of risk from GM foods. 
In summary then, the perceived risks highlighted by consumers in section 2.8 of this 
literature review were listed as `unnatural, long term, unknown, irreversible, unethical, and 
for some even sacrilegious'. In addition, sections 2.10/2.11 suggest that this is a risk 
perceived as being regulated by a distrusted organization (the government) which reminds 
consumers of the previous risk from BSE. Hence the perceived risk from GM foods maps 
on to a number of `outrage' factors suggested by Sandman (1987) as shown previously in 
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Table 6 such as unnatural, unfamiliar, involuntary, memorable, dreaded, controlled by 
others, unfair, morally relevant, untrustworthy, and unresponsive sources. It is therefore 
suggested here that this risk perception model may be useful in predicting the perceived 
risk from GM foods and consequently consumer behaviour with regard to GM foods. 
However this model has not been tested or even operationalised in this or any similar 
context. Other psychological models which have been used to predict perception and 
behaviour in the context of GM foods will now be considered. 
2.16 The Theory of Planned Behaviour 
One model that has been used to explain variation in consumer intentions to eat GM foods 
is the TPB (Ajzen, 1991). The TPB attempts to specify the predictors of behavioural 
intention and behaviour. The model suggests that behavioural intention can be predicted on 
the basis of an individual's attitude towards the behaviour, their subjective norm, and 
perceived control over the behaviour. The model is portrayed as a means to not only 
predict but also explain behaviour (Ajzen, 1991; Fishbein, 1979). 
The attitude toward the behaviour is the degree to which a person has a favourable or 
unfavourable evaluation or appraisal of the behaviour. Subjective norm is the perceived 
social pressure to perform or not perform the behaviour. Perceived behavioural control is 
the perceived ease or difficulty of performing the behaviour. The model predicts that the 
more positive the attitude towards the behaviour, the greater the subjective norm and 
perceived behavioural control, the greater the behavioural intention and the greater the 
likelihood that the behaviour will be performed. The relative importance of attitude, 
subjective norm and control beliefs is expected to vary across behaviour and situations. In 
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some applications it may be found that only attitudes impact on intentions, but in others all 
three predictors make independent contributions (Ajzen, 1991). 
Figure 1 The TPB (Ajzen, 1991) 
The Theory of Planned Behaviour also specifies the determinants of those attitudes, norms, 
and perceptions of control. Behavioural intention is then used to predict behaviour. Whilst 
a perfect relationship is not expected between behavioural intention and behaviour, a 
person will usually act in accordance with his or her intention (Fishbein, 1979). This model 
has been successfully used in a wide range of contexts such as to predict cannabis use 
(Connor & McMillan, 1999) and women's use of dietary supplements (Connor, Kirk, 
Cade, & Barrett, 2001). 
The theory has been applied to food choice (Povey, Connor, Sparks, James, & Shepherd, 
2000; Richardson, Shepherd, & Elliman, 1993; Sparks, Connor, James, Shepherd, & 
Povey, 2001) and has been applied to GM food choice, (Sparks, Shepherd, & Frewer, 
1995). One explanation of this is that the TPB allows for the inclusion of environmental 
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risk perception as a pre-determinant of behaviour, whereas alternative social cognition 
models such as The Health Belief Model (HBM) (Rosenstock, 1966), do not. The HBM 
suggests that behaviour is determined by 4 main factors: 
" the perceived susceptibility of the disease 
" the perceived severity of the disease 
" the perceived benefits of the action 
" the perceived barriers to the action 
In the case of GM foods, the perceived risk to health is just one of the outcomes perceived 
likely to happen with environmental risk, risk to society, risk to future generations, and risk 
to animal health also being salient (see section 2.8). Due to this factor and the suggestion 
of a better alternative model by previous research, it is argued that the HBM is not 
appropriate for use in this case. 
There is support for the TPB in general in predicting behaviour (Ajzen & Madden, 1986) 
and for the use of the model in the area of food choice (Sparks, Hedderley, & Shepherd, 
1992). However some concerns have been raised as to the ability of perceived behavioural 
control to predict behaviour (Sheeran, Trafimow, & Armitage, 2003). This is on the 
grounds that actual behavioural control will be most likely to predict actual behaviour 
rather than perceived behavioural control. There is also some argument as to whether 
perceived behavioural control should be split into the two components, that is `perceived 
difficulty' and `perceived control' (Trafimow, Sheeran, Connor, & Finlay, 2002). 
Perceived difficulty is the extent to which people consider the behaviour to be easy or 
difficult to perform (internal factors), and perceived control being how much control they 
believe they have over the behaviour (external factors). 
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A second criticism of the model is that it uses expectancy-value models to produce 
multiplicative composites (French and Hankins, 2003). One example of this is the sum of 
the multiplication between behavioural beliefs and outcome evaluations which according 
to the model, can be summed to calculate the attitude score. French and Hankins (2003) 
argue that because of the mathematical calculations involved, the inconsistencies in the 
scaling used (eg unipolar and bipolar scales) make huge differences in the overall 
calculated scores. The contribution that the expectancy or value component individually 
makes to the overall score is dependant on which scale has been used. This means that it is 
impossible to compare the results of these composite scores from study to study unless 
exactly the same scoring system has been used. 
There is also often a weak relationship shown between behavioural intention and behaviour 
when using the TPB. In the meta-analysis of 185 studies conducted by Armitage and 
Connor (2001), the model was only able to predict 27% of behaviour and 39% of 
behavioural intention. This finding is supported by Webb and Sheeran (2006) who found 
that a medium-to-large change in behavioural intention leads to only a small-to-medium 
change in behaviour. One explanation for this weak relationship is that the model is based 
on rational processes and therefore doesn't take into account habits and automatic process 
(Norman and Smith, 1995). Alternatively, Ajzen, Brown and Carjaval (2004) suggest that 
people overestimate the likelihood that they will engage in socially desirable behaviour. 
The strongest attitude-behaviour relationships are found when there is a close link in terms 
of target, action, context, and time (Ajzen & Fishbein, 1977). That is, the more specific the 
attitude and behaviour are, the stronger the relationship. What is not known is whether the 
TPB can successfully be applied to the specific issue of behaviour related to GM foods. 
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2.17 The Theory of Planned Behaviour as applied to the GM food issue 
The TPB has been suggested as an appropriate model for predicting behaviour with regard 
to eating GM foods (Shepherd, Manaras, & Sparks, 2000). Sparks et al (1995) conducted a 
survey to evaluate the role of perceived ethical obligation in predicting expectations using 
the TPB (Ajzen, 1991). The behavioural expectations they were trying to predict were 
`How likely do you think it is that you will eat food produced by GM in the next 15 years? ' 
and `How likely do you think it is that you will support the use of gene technology in food 
production in the future? ' 
Their findings indicate that there was a significant association between respondents' 
beliefs and outcome evaluations, attitudes, and the above expectations. No independent 
effect was found for the perceived attitudes of others. Perceived behavioural control and 
self-reported concern over environmental issues contributed to the prediction of 
expectation about eating food produced by technology in the future. Perceived ethical 
obligation was only a marginally significant predictor and shared colinearity with attitudes. 
Possible improvements could be made to this work because the TPB is designed to predict 
specific behaviour and behavioural intention from specific attitudes, beliefs of the attitudes 
of others etc. Attitudes to GM have been shown to be specific and mediated by the product 
type, source of information, DNA type, and the reason for the manipulation (Grove-White 
et al., 1997). In contrast, the above studies examine more general expectations such as 
whether an individual will support the use of GM technology, now and in the future. 
Bredahl, Grunert, and Frewer (1998) suggest that the limited research into consumer 
attitudes and decision-making with regard to GM foods necessitates the building of new 
theories. Consumer buying power is explained by an adaptation of Ajzen's (1991) TPB. 
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The variation of the model used here includes perceived moral obligation as a determinant 
of behavioural intention and splits perceived behavioural control in two. These two 
determinants are the internal factors `perceived behavioural control' such as skill and 
ability, and the external factors are `perceived difficulty' such as cost and convenience. 
Although the TPB has been suggested to be an appropriate model to explain behaviour 
with regard to GM foods, the adequacy of the model in predicting specific behaviour 
related to the buying of GM foods has only been tested to date by a few experimental 
studies. Cook et al. (2002) applied the model by a postal survey to 266 participants in New 
Zealand to try to predict the intention to purchase GM food. The majority of the 
respondents had the intention not to purchase GM foods as shown in Table 7. 
Total Strong Intention No Intention to Strong 
intention not not to intention purchase intention to 
to purchase purchase purchase 
Percentage 100 28.7 31.3 30 8.2 1.8 
Table 7 Cook et al. (2002) The intention to buy GM foods 
Attitudes, subjective norms, and control beliefs were all found to be significant predictors 
of behavioural intention with attitude having the greatest influence on intention. In an 
Italian study Saba and Vassallo (2002) used the TPB, with the addition of a measure of 
perceived moral obligation, to predict the intention to eat GM tomatoes. Attitudes and 
perceived behavioural control were found to be predictive in this case, but subjective 
norms and perceived moral obligation were not. This analysis, however, employed a Chi 
square test rather than the linear regression suggested by Connor and Sparks (1996). 
In summary then, the TPB has been suggested as an appropriate model to predict 
behaviour by leading experts in the field (Bredahl et al., 1998). It has been successfully 
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used to predict food choice, to predict behaviour relating to GM foods, and has been used 
once to predict the intention to buy GM foods. It is therefore argued here that the TPB is a 
suitable model for investigating this topic area. It is also argued here that the most likely 
relevant behaviour for investigation is the intention to buy GM foods. This is because 
behaviour is hard to measure in this context. Many consumers are unsure if they are eating 
and buying GM produce. So how likely are people to buy GM foods in general? 
2.18 Purchase Intention 
Gaskell et al. (2003) found that the majority of people surveyed in the Eurobarometer 
series (European Union annual surveys that investigate reactions to GM and related issues) 
reported that they would buy GM food if it contained fewer pesticide residues, was more 
environmentally friendly, or tasted better than its non-GM equivalent. A majority (of 50% 
or over) disagreed that they would buy GM food if it was cheaper or contained less fat. 
The intention to buy GM foods has also found to be low particularly in Ireland as opposed 
to the US as shown in Table 8.51.3% and 27.3% of respondents in Ireland and the US 
respectively agreed that they would probably or definitely not buy GM foods (McGarry 
Wolf & Domegan, 2002). In addition, those under 25 or with a low educational level were 
more willing to buy GM foods in a Argentinian survey (Mucci et al., 2004). There is, 
therefore, a suggestion of some demographical and geographical variation in behavioural 
intention. 
Ireland US 
Definitely 3.6 6.9 
Probably 19.3 28.3 
Maybe 24.9 37.6 
Probably not 28.4 18.9 
Definitely not 23.9 8.4 
Table 8 McGarry Wolf et al, (2002) Likelihood of purchase of GM foods 
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Few studies have been conducted to investigate consumer reaction to GM foods. This is 
partially because of the newness of the research area and because GM foods are often not 
labelled and therefore it is difficult to identify them. One such study was run by Frewer, 
Howard, and Shepherd (1996). They ran an experimental study to investigate the effect of 
realistic product exposure to GM foods on subsequent perceptions. They measured 
reactions to pictures of three different products labelled as `produced by conventional 
methods' or `product of genetic engineering'. The 60 participants were separated into two 
equal groups. The first group rated photographs of food products for purchase intention 
and naturalness where the genetically engineered products were described as having one of 
four benefits: cost, health, shelf life, or environmental benefits, plus a control with no 
attributed benefit. The cost benefit was `substantially cheaper' and the health benefit was 
that the product either `contains no artificial flavourings', `has more vitamins' or 
`substantially less fat'. The shelf life benefit was that the product would `stay fresh for 
substantially longer'. The environmental benefits were that the product used `substantially 
less energy to produce', was `produced with substantially less pesticide' or was 
`substantially more disease resistant'. The second group was asked to rate the products for 
perceived naturalness only and there were no benefits attributed to the GM products. It is 
not clear why purchase intention was measured for only the first group, whilst perceived 
naturalness was measured for both. This measure would have allowed a measurement of 
the moderating affect of the attributed benefits on perceived purchase intention as well as 
perceived naturalness. 
The results of the study indicated that GM products with no attributed benefits were less 
acceptable than conventional products. However it is not clear from the analysis the extent 
to which attributing benefits to GM products moderated subsequent purchase intentions, 
although potential benefits to health and the environment were found to be more 
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acceptable than reduced cost or increased shelf life. These results are different to those of 
Hoban and Kendall (1992) where the acceptability of GM products was suggested to be 
increased by reducing cost. However there are other differences between the two studies. 
Hoban and Kendall conducted a telephone survey rather than an experimental study, in the 
US rather than the UK, and with a much larger sample. It was also suggested that the 
perceived naturalness of the product might be linked to purchase intention with products 
that were perceived as more natural being more acceptable. In summary, the results of this 
study suggest that the acceptability of GM foods is related to the perceived risks and 
benefits and other factors such as cost. However, how the influence of these factors 
combine together to predict GM acceptability is not known. 
Some research does link risk perception with purchase intention. Onyargo (2004) suggests 
that risk negatively influences the willingness to consume GM produce and Yeung and 
Morris (2001) suggest six perceived risk components in the food choice domain, namely: 
" Physical loss- which are negative health impacts 
" Performance loss- taste or nutritional value adversely affected 
" Financial loss - replacement of the spoilt food, cost of treatment for illness 
" Time loss- in repurchasing food and illness 
" Social loss - social embarrassment 
" Psychological loss- concerns experienced at being exposed to a safety risk 
They suggest four actions in reacting to reduce a perceived risk when making a purchase: 
" Stop buying the product 
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" Reduce the amount of the product bought 
" Change to a similar product with reduced perceived risk 
9 Continue to buy the product and accept the risk as tolerable 
They propose a model for consumer food purchase decision making based on the inverse 
relationship between hazard perception and purchase intention. Consumers take actions 
one to four to reduce the risk where possible or use risk-relieving strategies to be more 
comfortable with their decision to accept the risk. These risk relieving strategies include 
buying particular brands or cheaper produce. In summary then, the source of food risk is 
thought to determine the food risk characteristics, which in turn affects risk perception. 
Risk perception is then mediated by risk reduction strategies and determines purchase 
intention. 
In focus groups, reactions to generic and premium brand GM products can differ according 
to associations with the brand (Verdurme et al., 2002). For generic brands consumer 
attitudes were thought to be determined by the perception of risks and benefits whilst for 
premium brands GM modification was expected to have less or even no effect on purchase 
intention. It was thought that for some though, the association of a brand with GM may 
result in the boycott of all the products of that brand. 
In summary then, subject to some variation, the majority of consumers do not want to buy 
GM foods in general and purchase intention is expected to be inversely related to the 
amount of risk perceived by a product. However, how does the intention not to buy GM 
foods in general (a fairly abstract concept) relate to the intention to buy a specific product? 
62 
2.19 What is the reaction to specific GM products? 
The genetic modification of plants has been shown to be much more acceptable than that 
of animals (Costello et al., 2001; Hallman, 2000; Hoban & Kendall, 1992) and the genetic 
modification for medicines is more acceptable than for food (Hallman, 2000). Therefore it 
appears that it is, at least partially, the application rather than the technology itself to which 
consumers are opposed. 
Grove-White et al (1997) found that the reactions to each GM product was related to the 
type of product, the type of DNA used in the modification and the reason for the 
modification. They ran focus groups to investigate reactions to three currently available 
GM products (biological washing powder, tomato puree and vegetarian cheese made with 
GM yeast) and three proposed products (chocolate bars/baby food, pork, medicine). 
Pictures of the products were displayed on a board in front of the focus group who were 
asked for their views. Participants perceived different risks and benefits from each product 
and consequently some products were perceived as much more acceptable than others. In 
particular proposed genetic modification of pork with a human gene and genetic 
modification of soy used in baby food were considered completely unacceptable. 
Acceptability of products is thought to be related to the benefits associated with specific 
products rather than with attitudes to the technology overall (Frewer et al., 1996). 
Participants were asked to complete a questionnaire to measure general attitudes towards 
genetic engineering as applied to food production. The questionnaire asked `what degree of 
risk/benefit do you think there is to you personally' from the application of genetic 
engineering to food production? ' Also `what degree of control do you personally2 have 
over the application of genetic engineering to food production? ' plus `how would you rate 
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your personal knowledge3 about the application of genetic engineering to food 
production? ' These questions were varied as follows: 
1 or the average person, or the environment, or future generations 
2 or control by the average person, or control by science, or control by the government 
3 or the average person's knowledge, or the knowledge of science, or the knowledge of 
government 
The results of the questionnaire revealed that risks and benefits were perceived to be 
mostly to future generations, then to the average person, then finally to oneself. The 
environment was perceived to be more likely to be at risk from than benefit from GM 
technology. From this study variation was found in the acceptability of GM products 
according to the nature of the attributed benefit and the target of related risks and benefits 
was least likely to be oneself. 
Bredahl (1999) investigated the perceived risks and benefits of the genetic modification of 
food in four countries using semi-structured interview format. Participants were asked to 
rank four different potential GM and non-GM variations of two products, beer and 
yoghurt, and give reasons for the answers they gave. These reasons were recorded and 
participants were asked to explain the perceived consequences, attributes, and values of the 
reasons given. The four different yoghurt products varied in terms of fat content, 
production method, presence of additives, and texture. The GM yoghurt was described as 
`fat free yoghurt produced with genetically modified starter culture, characterised by a 
pleasant taste and smooth texture'. The four different beer products varied by production 
method, energy consumption/environmentally friendliness, quality of raw materials, and 
price. The GM beer was described as being produced by means of genetically modified 
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yeast in order to be less time and energy consuming thus ensuring a more environmentally 
friendly production process, sold at a low price. Participants were shown samples of the 
yoghurt products in small pots with no brand information. The beer was displayed in 
identical beer bottles with invented brand descriptions, `Green Beer' for the GM beer and 
`Classic Beer', `Economy Beer' and `Hi-tech Beer'. Hence all eight beer and yoghurt 
products varied on a number of attributes, other than just GM content. Fifty interviews 
took place for each product in the UK. 
The results included the percentage of participants who ranked the products most preferred 
and least preferred. Both GM products were ranked lowest on the most preferred Table and 
highest on the least preferred Tables for the UK respondents. The findings of the laddering 
techniques indicated that GM is associated with un-naturalness and low trustworthiness 
regardless of whether GM was traceable in the product. Also, consumers consider the risks 
and benefits of GM in terms of the perceived consequences for themselves, their family 
and future generations, and the environment. This study shows an effect on perception for 
different benefits of GM foods but because the products varied in more than one way it is 
difficult to isolate or identify the impact of individual benefits. 
In summary, the above qualitative studies (Grove-White et al., 1997); Bredahl 1999; 
Frewer, et al. 1996) give supporting evidence for the idea that the acceptability of GM 
foods is likely to vary according to the target population for the product and the reason for 
the modification. The results of these studies therefore highlight the need for systematic 
quantitative evaluation of consumer reaction to different product types. 
So far then, this literature review has suggested that public acceptance of GM foods is 
generally low and that public acceptance of GM produce in general and for specific 
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products is related to perceptions of risk and benefit. Risk perception literature presents the 
case for Sandman's `outrage' factors to explain the impact of perceived risk on acceptance 
in this case and the TPB has been argued to be the most appropriate model for predicting 
purchasing behaviour. However, perceived risk is not the only thing known to affect 
perception, we also know that label variation affect perceptions of a product. 
2.20 Why look at labelling? 
The final area of literature to be examined will be product labelling. Consumers believe 
GM products should be labelled and want labelling (Food Standards Agency, 2002; 
Hallman, 2000; Hallman et al., 2002). This is because it is the means of telling a GM from 
a non-GM product. It is suggested that tolerance for GM foods would be increased with 
labelling, which allows some control over the perceived risk (Hunt & Frewer, 2001b-a). 
Currently there is no GM brand or store, so labelling is the only means by which GM 
produce can be identified. Branding is considered to act to reduce perceived risks, with 
consumers perceiving fewer risks with branded goods than with generic alternatives 
(Mitchell, 1998). The value to consumers of branding has increased as families have more 
disposable income and more women are working and have less time to do the shopping 
(Mitchell, 1998). Without a specific `GM' brand, the decision to buy will be based on the 
labelling of individual products. 
Most Irish consumers consider that mandatory labelling is important (McGarry Wolf & 
Domegan, 2002) and the more familiar the consumer is with GM food, the more likely 
they are to consider that GM labelling is important. Labelling is suggested to be a means of 
allowing consumer choice, but some consumers are concerned about the understandability 
of the information that can be provided (Grove-White et al., 1997). 
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In an attempt to measure the importance of GM food labelling in food choice, Costello et 
al (2001) asked the question: 
`How often do you use food labels to look for...? 
They found that the most common reason for food label use was the need to determine the 
price of the product, followed by the need to determine the preparation instructions, the 
need to ensure the product is cruelty free, the need to determine the brand, the need to 
determine whether the product is low fat, the need to avoid the presence of specific 
ingredients and then the need to determine GM content. Food labels were therefore not 
used as often to determine GM content and many other pieces of information. This result is 
supported by Hoban and Kendall (1992) whose survey participants listed GM content fifth 
of 7 factors which were important on a food label. First was information on pesticides use, 
followed by fat content, additives, and irradiation. 
Costello et al (2001) found that the mean score for using labels to identify GM content also 
had the highest standard deviation. This suggests that some individuals use labels to 
identify GM content much more than others. There may be a subset of individuals who 
regularly use labels to identify GM vs. non-GM produce. These groups may correspond 
with the four groups of consumers suggested by Gaskell et al, (2003) who differed on their 
acceptance of GM according to their different perceptions of risk and benefit (see section 
2.3). Burton and Pearce (2003) also suggest that there are a subset of 30% of people who 
are unwilling to accept trade-off in the form of attributed benefits to products to increase 
purchase intention. 
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GM labelling is mandated for in the European Union but acceptance of GM labelled food 
is low (Reimar, 2001) and very little is known about the psychological impact of GM 
labelling. A lot is known, however, about the impact of warning label variation on 
perception. Runge and Jackson (2000) suggest that negative labelling ('This product 
contains no genetically modified ingredients') is a more appropriate way to inform the 
public about GM content. This is compared with positive labels ('This product may contain 
GM ingredients') which they argue gives little information to the consumer. However the 
difference between these statements is not just positive (contains GM) and negative 
(contains no GM). The statement `This product may contain GM ingredients' is positive 
and probabilistic, whereas `This product contains no GM ingredients' is definite and 
negative. 
The results of Costello et al (2001) support this suggestion that the wording of GM labels 
may be an important factor in influencing perceptions of GM foods. Their respondents 
were asked if they found the following statement `easy to understand' and if the statements 
gave them enough information to decide whether or not to buy the product. The first 
statement was: 
1) This product may contain GM ingredients 
On reading this statement, 125 agreed the statement was easy to understand, 25 answered 
don't know and 134 disagreed. 116 agreed that it gave them enough information to decide 
whether or not to buy the product, 32 answered don't know and 136 disagreed. The second 
statement was: 
2) This product contains no GM ingredients 
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On reading the second statement 257 agreed that the statement was easy to understand, 15 
answered don't know and only 12 disagreed. 240 agreed that it gave them enough 
information to decide whether or not to buy the product, 20 answered don't know and only 
24 disagreed. These results suggest that the participants found the probabilistic wording 
more difficult to understand than the definite wording. They also indicate that they 
preferred a clear `no GM' statement. 
One Canadian focus group study examined reactions to the use of the words `May Contain' 
and found that the words conveyed the image of a producer who did not know enough 
about the product he was selling to say whether it was GM or not (National Institute of 
Nutrition, 1998). US focus group members also disliked the words `may contain' (Teisl et 
al., 2002). Therefore linguistic variation on GM labels may impact on perceptions on GM 
foods. 
Costello et al, (2001) also investigated which of a number of information sources was 
considered most truthful in providing information on GM labels. A consumer group label 
was considered most likely to be truthful, followed by a government label. The 
government label in turn was considered more likely to be truthful than food 
manufacturer's/supermarket labels. 
These results suggest that the type of linguistic labelling and the source to which the 
information is credited on a GM product may affect the perception of the product and 
consequently the likelihood of purchase. Little is known of the likely GM label variations 
will have on public perception. This is because the area is so new that the research has not 
yet been published. There is, however, a large amount of research on the impact of warning 
label variation on behaviour, and risk perception which will be reviewed in the following 
section. 
69 
2.21 Warning Label Research 
Edworthy and Adams (1996) suggest varying the design features of written warnings 
creates differences in the level of risk and sense of hazard that is portrayed and 
consequently the attention a warning is given. These variations in design include signal 
word, colour and letter size, borders, white space around the letters and overall colour 
balance. They also suggest that there is value in studies taking both objective and 
subjective measures of reactions to such warning labels. Objective (observed) measures 
allow a direct comparison between situations where a warning is present with when it is 
absent, thus there is no need to extrapolate from subjective measures to predict actual 
behaviour. In contrast, subjective measures allow the analysis of reaction to a greater 
variety label variation without the need to deceive participants into the belief that they are 
at risk. Such studies also give valuable information on how warnings are perceived, which 
can add understanding to the actual behaviour as measured by objective studies. 
Subjective measures have been successfully used in a number of studies and magnitude 
estimation is considered a suitable method to measure perceived hazard from warnings 
(Hellier, Edworthy, & Dennis, 1995). Adams and Edworthy, (1995) for example, used 
subjective measures to examine the effect of variations in font size, border weight and 
colour on the perceived urgency of warning labels. The results indicated that text size had 
the greatest effect, followed by border width, however the font of black labels needed to be 
twice as big to convey the same perceived urgency as a red label. This research was 
partially supported by Young (1998) who asked participants to rank computer-generated 
warning signs according to perceived hazard. He found that red signs were associated with 
more hazard than blue in both studies. 
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Riley et al (1982) gathered student views on the preferred shape for warning labels. 19 
different geometric shapes were examined using the method of paired comparisons where 
participants had to choose which of two shapes they preferred as a warning signal word. 
The results formed an ordinal scale of the 19 shapes with an inverse triangle being the most 
chosen shape, followed by a diamond shape. Mid range was a hexagon shape with circular 
and oblong shapes being least preferred. 
Different signal words have been shown to convey different levels of perceived hazard. 
Wogalter and Silver (1990) created a list of signal words in order of the risk they 
conveyed. Words like `Deadly' and `Hazard' conveyed high risk whilst words like `Note' 
or `Notice' conveyed the lowest. Braun and Silver (1995) asked participants to rate 
perceived hazard for variations of warning label. They examined the effect of signal word 
and label colour. The results indicated that using red conveyed the highest level of 
perceived hazard, followed by orange, black, green and blue. Furthermore the effect of 
signal words was mediated by the colour in which it was written. 
The use of a personal pronoun in warning labels has also been shown to increase subjective 
assessment of warning compliance (Edworthy, Hellier, Morley, Grey, Aldrich and Lee, 
(2004). For example, the use of the words `if you use this product' vs `if this product is 
used' or `you may endanger animals' vs `animals may be endangered'. Laughery, Vaubel, 
Young, Brelsford and Rowe (1993) used subjective measures of purchase intention to 
assess the influence of explicit informational content on warning labels. Perceived severity 
of hazard consequences was though to be a good predictor of perceived risk and of the 
intention to act cautiously (Wogalter, Rashid, Clarke, & Kalsher, 1991; Young, 1998). 
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In summary, variations in the iconic features (the colour, shape size and border width of 
labels) and the informational content (wording, signal word, explicitness and the use of 
personal pronoun) on labels have been suggested to have an effect on not only perceived 
risk, but also behaviour. 
The findings of McCarthy, Ayres and Wood (1995) suggest that the purpose of a warning 
label is to prevent accident and illness and therefore use should be related to likely 
effectiveness in the form of behavioural change and potential impact in terms of risk 
reduction. Wogalter et al (1991) suggest that the effectiveness of a warning about a given 
hazard is likely to decline when it must compete with many other warnings and other 
stimuli for a person's attention. 
It follows logically that if the design characteristics of a GM food label can increase the 
risk associated with a GM food product, then the perceived risk could also be reduced by 
such manipulation. In addition, Wogalter and Laughery (1996) suggest that over time, 
habituation reduces the attention paid to warning labels despite the presence of design 
features that increase the urgency of warning labels. They also suggest that product 
familiarity reduces the likelihood of perceived hazard and consequently of reading warning 
labels, a finding supported by Hyde and Hellier, (1997). Their results suggest that 
consumers pay less attention to warning labels on familiar products. This finding would 
suggest that the impact of a GM label would be related to the type of product and that the 
perceived risk associated with such a label would decrease with time through habituation. 
It is worth noting that there have been some gender differences found in response to 
warnings. Women are more likely to look for and read warnings on products and are more 
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likely to take action in response to warnings (Wogalter, Dejoy, & Laughery, 1999). This is 
possibly related to the gender differences in risk perception discussed in section 2.5. 
The findings from warning label research then suggest that the design characteristics and 
linguistic variation on GM labels will affect the perceived risk from GM foods and that 
perceived risk (hazard perception) will affect behaviour. Which label variations will have 
an effect on these outcome measures is not known. However, it is likely that variation in 
GM label, colour, shape and wording would affect risk perception from and purchase 
intention for both GM and non-GM produce. 
The psychological process by which warning labels affect behaviour is not known, 
however, some complex models have been suggested (Lehto, 2006a, 2006b). Two 
traditional models which can be found in the literature are Wogalter, DeJoy and 
Laughery's (1999) C-HIP model and Edworthy's (1998) integrative approach to warnings. 
Wogalter et al (1999) propose that their model can be used to integrate and organise the 
findings from warning label research and help determine how a warning failed (Wogalter, 
2006). The model outlines that the source of the warning, the environment in which it is 
given and the mode of delivery are external factors which then affect the receiver. The 
receiver's response (behaviour) is then mediated by their attention, comprehension, 
memory, attitudes and motivation to comply. Hence colour of the warning may affect 
attention, the content of the message may affect comprehension and familiarity with the 
product may affect beliefs and attitudes. 
Edworthy's (1998) integrative approach to warnings suggests that a person approaches a 
hazard with information from a variety of cues such as their previous experience, 
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personality, mood and skill level. When they approach the hazard they may have cues from 
the hazard itself such as the sight of sharp blades, odour or colour. This will be in a 
particular context such as a work environment or where others are observed interacting or 
even avoiding the hazard. This leads to an overall evaluation of the risks and benefits of 
the behaviour and is likely to lead to some self preserving behaviour. The warning which 
may be present can present further cues such as advice and guidelines which should 
increase the expected utility of complying with safety behaviour. The impact of this advice 
is mediated by the degree of hazard conveyed by the iconic aspects of the label. 
Both the models described above are suggested to be appropriate for understanding how 
warnings affect behaviour, but they have as yet not been tested to see if they can predict 
compliance with warnings. Warning label research does, however, provide methods for 
investigating the effect of label variation on perception namely subjective studies using 
magnitude estimation or Likert ratings. 
2.22 GM labelling 
One generalisation of the findings of warning research to the issue of GM food labelling 
has been by Costello, Hellier, Edworthy and Coulson (2002). Their study examined the 
effect of variation in design characteristics of GM labels on subjective measures of 
perceived hazard and purchase intention. These design characteristics were label colour 
(red, green, blue and white), source characteristics (manufacturer's, consumer association, 
and Department of Health notice), GM content, and probabilistic versus negative wording. 
Participants were asked to rate 64 different pictures of the same food product with a 
different variation of GM food label on each plus one picture with no label as a control. 
Their results support the finding of Hyde and Hellier (1997) that there is an inverse 
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relationship between hazard perception and purchase intention. These results also indicate 
that GM content is by far the greatest predictor of these measures. There is also a 
significant effect of colour. Source was found to be a significant predictor of perceived 
hazard, but not purchase intention, whilst wording produced a significant effect for 
purchase intention, but not hazard perception. An important finding was that the no label 
control was rated as least hazardous and most purchasable even compared to labels 
indicating that the product was GM-free. This is possibly due to with raising the issue in 
their minds, but this has not as yet been tested. These results would indicate that 
manufacturers are best to avoid GM-free statements on their products. However, it may 
have been something else about the label not accounted for that conveyed hazard relative 
to the control such as font size or border. Future repetitions of this study could confirm the 
validity of these findings and determine if they are stable across product type. 
In summary, very little research is available investigating the effect of GM food label 
variation on levels of perceived risk, particularly for different product types. 
2.23 Summary of the literature review 
This literature review first examined the acceptance of GM food products. GM foods were 
considered to be generally unacceptable with some demographical and geographical 
variation (section 2.4-2.6). Acceptance of GM foods was thought to be related to 
perceptions of the risks and benefits from GM foods. The risks are considered greater than 
the benefits, and certain common qualities of the perceived risk from GM foods were 
identified in a number of studies (section 2.7/2.8). These risk qualities such as an unethical 
risk regulated by untrustworthy sources (sections 2.9/2.10) closely mapped on to `outrage' 
factors from risk perception literature (sections 2.3/2.5). However, although public 
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`outrage' has been suggested to explain public rejection of GM foods, the model has not 
been operationalised or experimentally tested. 
The TPB was then described with research which suggests that it is an appropriate model 
for predicting the purchase of GM foods and explain variation in purchasing behaviour 
(sections 2.16/2.7). However, this model has been operationalised and tested in this context 
only once and not at all in the UK. The literature then suggests that public reaction to 
individual GM products is likely to be different depending on the qualities of each 
individual product (section 2.19) and that GM labelling is a very important issue when 
purchasing GM foods as it has been demanded by consumers, legislated for by the 
European Union, and is the only means of identifying GM and non-GM produce (section 
2.20). Little is known as to the impact that GM food label variation will have on 
perceptions of GM foods, but the findings from warning label research (section 2.21) 
suggest that design characteristics and linguistic variation will affect perceived risk which 
will then in turn affect behaviour. The results of the only experimental study examining the 
effect of GM label design on perceptions of GM foods suggest that the findings from 
warning label research will generalise to GM food labelling (section 2.22) but this study 
only examined three design variations. More research is therefore needed to examine the 
effect of both design and linguistic GM label variation on perceptions of GM foods. 
Finally, the psychological process by which label variations affect behaviour in warning 
label research is not known. It is known what variations have an effect on behavioural 
intention and actual behavioural compliance, but not how these variations affect a person's 
psychological processes. 
This literature review has therefore highlighted a number of research questions: 
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" Can `outrage' factors explain perceptions of GM foods? 
" Can `outrage' factors predict the intention to buy GM foods? 
" Can the Theory of Planned Behaviour explain perception of GM foods? 
" Can the Theory of Planned Behaviour predict the intention to buy GM foods? 
" Does variation in GM label design characteristics affect perceptions of GM foods? 
" Does linguistic variation on GM labels affect perceptions of GM foods? 
9 What is the psychological process through which label variations affect behaviour? 
" Do GM label variations have the same effect when you change the product type? 
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Chapter 3 THE THEORY OF PLANNED BEHAVIOUR VS 
PERCEIVED `OUTRAGE' 
3.1 What will this chapter cover? 
Chapter 3 will provide a detailed description of the first study conducted as part of this 
research. A survey was conducted to investigate current perceptions of genetically 
modified foods and the extent to which components of the TPB are predictive of 
behavioural intention in this context. Secondly the survey accessed the extent to which 
Sandman's `outrage' factors were predictive of behavioural intention. 
3.2 General Introduction 
Perceptions of GM foods vary to the extent that biotechnology companies and government 
organisations promote GM products whilst opponents campaign for compulsory labelling 
of such products or even to ban all production on the grounds of, for example, the possible 
health and environmental risks. Previous research also suggests that perceptions of GM 
foods vary not only on an individual basis with possible gender and age influences, but 
also according to the year and country in which the study took place (European 
Commission, 2001; Hallman et al., 2002; Harrison, Boccaletti, & House, 2004; Hoban & 
Kendall, 1992). 
Hoban and Kendall, conducted a telephone survey of 1200 residents of the United States in 
1992. Their results indicate that, at that time, understanding of the use of biotechnology in 
food production was low, but most people in the survey were fairly positive about the 
concept. Lower price was highlighted as an incentive to buy the products and the 
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acceptance of plant-to-plant gene transfer was deemed to be more acceptable than 
transgenic or the use of animal or human DNA. Respondents also showed some concern 
over the environmental impact. Those with a more formal education and higher income 
were more likely to be in favour of the new foods, whilst women, those who were strongly 
religious, or those with low confidence in government regulations were more likely to be 
against them. 
Ten years later Hallman et al (2002) conducted six mixed-sex focus groups in the United 
States. The benefits of GM were perceived to be increased food production, more resilient 
crops, improving nutrition, increased shelf life and the creation of new varieties of food. 
Risks were perceived to be the fear of the unknown, `playing god', the health and safety of 
the individual, and the environment. Overall, the views expressed were that the GM 
produce would not be as good as the original, might supplant the original as a result of 
marketing forces and any gains would be to the producer and retailer rather than the 
consumer. Clearly then, within the US, there is evidence of a change in public opinion over 
time from positive to less so in the ten years between these surveys. 
In Europe, the European Commission (2001) have conducted the Eurobarometer postal 
surveys. A report on Eurobarometer 58 by Gaskell et al (2002) suggests that the majority 
of Europeans are not technophobic and support the use of GM technology in the form of 
genetic testing for diseases, but they do not support GM foods which are considered too 
risky for society. There is, however, some countrywide variation in the acceptance of GM 
foods. Overall support is shown in Spain, Portugal, Ireland and Finland, whilst Greece, 
Denmark, Austria and Luxembourg, each have public that are particularly against GM 
foods. The report also suggests that the perception of risks from GM foods has increased 
and opposition to GM foods increased over the period of 1996 to 1999 in all counties 
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except Spain and Austria. It is thought that these worldwide differences in the acceptance 
of GM technology are based on factors that include a country's culture, history, economic 
conditions and also governmental response to the issue (Hoban, 1997). 
The above three studies therefore use different methods in different countries and 
demonstrate an increase in the perception of risk from GM foods over time. Therefore it is 
argued here that it is necessary to access current English beliefs and how they relate to the 
behaviour of individuals as a starting point for future investigations. If we want to learn 
how various factors influence GM attitudes then it is necessary to first investigate what 
attitudes are and what determines them. Little research is available on this topic and much 
is needed (Hoban, 1997). This study will therefore attempt to access current perceptions of 
genetically modified foods. 
No clear model has been identified (and tested) which explains such variation in perception 
and how perception relates to behaviour. A model is needed because of the importance of 
the GM issue culturally, politically and economically (Select Committee on the European 
Communities, 1998). From the range of possible social cognition models available the 
most researched are the Health Belief Model (Rosenstock, 1966) and the TPB (Ajzen, 
1991). The Health Belief Model (HBM) was not chosen as the basis for this research. This 
is because previous research links attitudes to GM foods to perceptions of not only health, 
but also environmental risk (see section 2.16). The Health Belief Model suggests that 
behaviour is determined by the perceived susceptibility and severity of the disease and the 
perceived benefits and barriers to the action. In this case there is no specific disease which 
is associated with buying GM foods. It is also clear from the literature reviewed in chapter 
2 that environmental risks are salient when deciding on the acceptability of GM foods. The 
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Health Belief Model does not allow for perceived environmental risk as a predictor of 
behaviour. 
An alternative model, the TPB (Ajzen 1991) has accounted for 27% of behaviour and 39% 
of behavioural intention in a meta-analytic review of 185 independent studies (Armitage & 
Connor, 2001). It has been tried and tested for a variety of behaviours including food 
choice (Povey et al., 2000; Richardson et al., 1993; Sparks et al., 2001). In addition, it has 
also been suggested to be appropriate for use to predict behaviours related to genetically 
modified foods by leading experts in the field namely Bredahl et al (1998). They argue the 
case that the model has been successfully used in previous research and that attitudes in 
particular have been shown to be predictive of behavioural intention. 
The TPB (Ajzen, 1991; Ajzen & Madden, 1986) attempts to specify the predictors of 
behavioural intention and behaviour. The model suggests that behavioural intention can be 
predicted on the basis of an individual's attitude towards the behaviour, their subjective 
norm, and their perceived control over the behaviour. Applied to buying GM foods this 
would mean how positively individuals view GM foods, the nature and importance of the 
views of others, and how much control they feel they have over buying them. The TPB 
also specifies the determinants of those attitudes, norms, and perceptions of control. 
Behavioural intention is then used to predict behaviour as previously shown in Figure 1 
(Chapter 2.16). 
Attitudes are determined by beliefs about the probability of an outcome of performing the 
behaviour and evaluations of that outcome, in other words whether a person believes the 
outcomes are good or bad and how likely they are to happen. Numerically this creates the 
formula: 
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A= be 
Where A is the attitude, b is the likelihood that the belief will occur and e is the evaluation 
of the belief. The attitude score is therefore calculated by summing the likelihood x 
evaluation score for each consequence of performing the behaviour measured as shown in 
Figure 2. 
Figure 2 
Behavioural Outcome 
belief 2 evaluation of 
belief 2 
Behavioural Outcome 
belief 3 evaluation of 
belief 3 
Attitudes 
The mathematical calculation to measure attitudes in Study 1 
The determinants of subjective norms are the extent to which the person believes that 
others would approve or disapprove of their performing the behaviour and their motivation 
to comply with the wishes of those individuals. Numerically this creates the formula: 
SN=ýnm 
Where SN is the subjective norm, n is the normative beliefs of whether others would 
approve or disapprove of the behaviour and m is the motivation to comply. The subjective 
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norm score is therefore calculated by summing the approval x motivation to comply score 
for each person or group who may have social influence as shown in Figure 3. 
Normative belief Motivation to 
of significant comply with 
other 1 significant other 
1 
Figure 3 
Normative belief Motivation to 
of significant comply with 
other 2 significant other 
2 
Normative belief Motivation to 
of significant comply with 
other 3 significant other 
3 
Subjective norm 
The mathematical calculation to measure subjective norms in Study 1 
The determinants of perceived behavioural control are the perceived power of a factor to 
facilitate or inhibit the behaviour and the likelihood that this will occur. Numerically this 
creates the formula: 
PBC = cp 
Where PBC is perceived behavioural control, c is the perceived likelihood of the factor 
having an effect and p is the power of the factor to facilitate or inhibit behaviour. 
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Figure 4 The mathematical 
control in Study 1 
Perceived 
behavioural 
control 
calculation to measure perceived behavioural 
Behavioural intention is then a linear regression function of attitudes, subjective norms, 
and perceived behavioural control as shown by the formula: 
BI = wA + wSN + wPBC 
BI is behavioural intention, A is attitude, SN is subjective norm and PBC is perceived 
behavioural control. W represents the weights which indicate the relative importance of 
each of the components in predicting behavioural intention. 
Behaviour itself is then a linear regression function of behavioural intention and perceived 
behavioural control as shown by the formula: 
B= wBI + wPBC 
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B is behaviour, BI is behavioural intention and PBC is perceived behavioural control. The 
w are the weights indicating the relative contribution of behavioural intention and 
perceived behavioural control in predicting behaviour (Connor and Sparks, 1996). 
Although the TPB has been suggested for use in the context of buying GM foods (Bredahl 
et al., 1998) it has only been used in a few studies, once in New Zealand (Cooke et al., 
2002) and once in the UK (Spence & Townsend, 2006). Cooke et al (2002) found that the 
model successfully predicted the correct response (the decision to buy GM food or not) 
58.3% of the time. Spence and Townsend (2006) found that attitudes, subjective norms and 
perceived behavioural control were found to be predictive of the intention to purchase GM 
foods in general and that these components accounted for 51 % of the variation in 
behavioural intention. They suggest that the TPB is a useful model to predict and analyse 
behavioural intention toward GM food and that in the little research available, attitudes are 
consistently predictive whereas perceived behavioural control and subjective norm vary in 
their effect on the intention to buy GM foods. There is some evidence then from these 
studies that the TPB works well in this new area of GM foods. 58.3% and 51% are much 
greater than the 39% of behavioural intention predicted in the meta-analysis of studies 
using the model carried out by Armitage and Connor (2001). In both cases, attitudes were 
found to be the strongest predictor of behavioural intention. 
To find attitudes as the strongest predictor of behaviour is not uncommon, Connor et al 
(2001) found that attitude only was a significant predictor of behaviour in the context of 
taking nutritional supplements. In addition subjective norm is considered to be a weak 
predictor of intentions by leading researchers using the TPB (Armitage & Connor, 2001). 
This is believed to be due to difficulties measuring the construct. The TPB, has however 
been used several times in the field of food choice (Povey et al., 2000; Sparks et al., 1992). 
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Sparks et al (1992) found that the model was predictive of the intention to eat biscuits and 
wholemeal bread, but that perceived behavioural control only increased the predictability 
of behavioural intention for the biscuits. Povey et al (2000) found that intentions to eat a 
low fat diet were predicted by attitudes, perceived control and self-efficacy, whereas 
intentions to eat five portions of fruit and vegetables per day were predicted by attitudes, 
perceived control, self-efficacy and subjective norm (self efficacy was added to the 
components of the TPB to improve the predictability of the model). These findings indicate 
that the components of the model which are predictive of behavioural intention may 
depend not only on the aspect of food choice, but also on the product type. 
It is argued here, therefore, that the TPB is an appropriate model for use in this context. 
This is because it has been successfully used in a wide range of contexts including once in 
this context and it has also been recommended by leading researchers in the area (1998). 
This study will therefore attempt to address the lack of research in this area by 
investigating the ability of the components of the TPB to predict the intention to buy GM 
foods. However, an alternative explanatory model exists. Risk perception literature 
suggests that key aspects (factors) of the risk determine how large or small it is perceived 
to be. Two of these factors have been identified as unknown and dread (Slovic, 1987). 
Other researchers have identified many other factors thought to affect risk perception 
including (Sandman, 1987). He has identified numerous `outrage' factors, such as whether 
the risk is considered fair or unfair, familiar or unfamiliar (as shown in Chapter 2, Table 
6). 
Sandman's `outrage' factors have been put forward as an explanation for why GM foods 
are perceived as high risk 
(Juanillo, 2001). Each `outrage' factor is suggested to represent 
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an aspect of perceived risk, with the most unacceptable risks being high in `outrage'. One 
high public `outrage' factor is related to issues of trust: the lack of trust in those informing 
the public about risk. Previous research shows that public trust in the government (who 
both inform them of and regulate the possible risk from GM) is very low after the BSE 
crisis (Grove-White et al, 1997) and trust has been cited as having a great effect on 
attitudes to biotechnology in food production (Frewer, 1999; Hunt & Frewer, 2001b-b). 
Perceived trust in those informing the public about GM issues is not measured in the TPB, 
but does form one of Sandman's `outrage' factors predicting public acceptance of risk. 
Risk perception has also been shown to have a strong effect on UK customers' willingness 
to pay a premium for GM-free produce (Moon & Balasubramanian, 2001b). It is therefore 
suggested that a measure of perceived `outrage' may inversely correlate with purchase 
intention for GM foods. This is because greater perceived `outrage' increases the amount 
of risk perceived (Sandman, 1987), and greater perceived risk has been suggested in the 
literature to be related to lower purchase intention (Hoban & Kendall, 1992). 
This study therefore aims to access public `outrage' to GM foods and to determine the 
relationship between levels of `outrage' and behavioural intention. This decision to 
operationalise Sandman's `outrage' model was taken on the basis of the recommendation 
from previous research that this is an appropriate model for explaining public reaction to 
GM foods (Juanillo, 2001) and also that the model takes account of the trust issue raised by 
previous research (Frewer, 1999) whereas the TPB does not. Leading researchers in the 
area of the perceived risk from and attitudes to GM foods suggest that trust, `outrage' and 
demographic variables affect attitudes largely by affecting risk perception (Moon & 
Balasubramanian, 2004). It is also suggested that not only is a contextualised approach to 
perceived risk needed, but that much new research is needed to know how consumers 
perceive and assess food risks (Hansen, Holm, Frewer, Robinson, & Sandoe, 2003). 
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No scale is suggested in the previous literature for measuring `outrage'. This model has 
previously only been used to advise risk managers and major organisations on how to 
reduce perceived risk by consumers and increase public confidence in their risk 
management skills (Sandman, 1995). This study will therefore attempt to develop a scale 
to measure public `outrage' in order to investigate the relationship between `outrage' and 
behavioural intention. 
The behaviour chosen for investigation is the act of purchasing GM foods. This behaviour 
was chosen for a number of reasons. Firstly, in previous research a direct inverse 
relationship has been shown between hazard perception and purchase intention (Costello et 
al., 2002; Hyde & Hellier, 1997). Secondly the presence of campaigns to label GM food 
products to give consumers the choice as to whether or not to purchase them is 
fundamental to the controversy surrounding GM foods. The purchase of GM foods is an 
area where issues of risk, hazard and `outrage' are likely to be highly relevant. GM food 
technology is also an area where much research is needed and very little exists (Bredahl et 
al., 1998; Fischoff & Fischoff, 2001). 
In this study, it was decided to measure not only the major components of behavioural 
intention, namely attitudes, subjective norms, and control beliefs, but also their component 
factors. According to the TPB (Ajzen, 1991), attitudes can be calculated from the sum of 
behavioural beliefs and outcome evaluations as shown in Figure 2, subjective norms from 
the sum of normative beliefs and motivation to comply and perceived behavioural control 
from control beliefs and power. These factors were measured in order to have an 
indication as to whether the model was working as it should according to the design 
recommended by Ajzen (1991). In addition, it was thought that the inclusions of items to 
measure these constructs would greatly improve the knowledge in this new area. What is 
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known is that the majority of individuals have, for example, negative attitudes to GM. 
What is not known is what the determinants of those attitudes might be. Some factors such 
as beliefs about the outcomes of buying GM produce have been suggested by qualitative 
studies such as that of Grove-White et al (1997), but this is still an area where little is 
known (see chapter 2, section 2.7/2.8). 
So in summary, this study aims to determine perceptions of GM foods. Previous research 
into public perception suggests that measures of perception vary according to the method 
used and the country and time in which the research takes place. This study attempts to 
take a current baseline measure of public perception of GM foods using a UK sample and 
also to test some of the factors suggested by the literature to be predictive in the area of 
GM foods, namely the TPB and perceived `outrage'. A questionnaire was therefore created 
to measure components of the models including baseline perceptions. 
3.3 The Pilot Study 
The following section will outline the design, testing and reasoning behind each of the 
sections of the questionnaire. The sections are attitude, subjective norm, control belief, 
behaviour, behavioural intention, `outrage', and demographics. 
3.4 Pilot Method 
Design 
The piloting process was designed to address typical problems with survey design such as 
variation, meaning, redundancy, scalability, non-response, and acquiescence (de Vaus, 
1998). Variation refers to the ability of the item to distinguish between the answers of 
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different people, as a question which everyone answers the same is of no use. Meaning 
refers to the ability of the respondents to understand the question, therefore questions 
which are not understood need to be reworded. Redundancy refers to questions which are 
not needed, if two questions give almost identical answers then arguably only one question 
is required. Scalability refers to the need to check that items in a scale give answers that are 
closely related. Non-response refers to the need to check that items are not being missed 
out, for example due to difficulty in understanding the wording of the item or its position 
on the questionnaire. Finally, acquiescence is the tendency to answer all questions the 
same way, i. e. all yes or all no answers, the questionnaire therefore needs to take this into 
account in the design and layout of the items. The flow and length of the questionnaire are 
also important factors to take into consideration as participants will become bored or refuse 
to answer long and complicated questionnaires (de Vaus, 1998). The questionnaire must 
therefore be as short and as easy to complete as possible, whilst satisfying the requirements 
set out above. Clear instructions are also necessary to aid the completion of the 
questionnaire to make sure the answers are placed in an intelligible form and questions are 
not missed out (Moser & Kalton, 1993). 
Items were generated to measure each of the constructs suggested in order to predict 
behaviour in the TPB. These items were generated from the examples suggested in the 
literature (Ajzen, 1988; Ajzen & Fishbein, 1980; Connor & Sparks) and those previously 
operationalised in this context (Cooke et al., 2002). This was done to in order to make the 
questionnaire as valid as possible by basing it on the previous research. Participants in the 
pilot study were also asked about their understanding of each question to try to ensure that 
the participants' understanding of the questions was the same as that intended by the 
experimenter. Where possible, items were generated in positive and negative format to 
allow the creation of a questionnaire which discourages the respondent from acquiescence 
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(de Vaus, 1998). Two different versions of the questionnaire were created in order to test 
all the positive and negative versions of the items for meaning, variation, and scalability in 
addition to enabling split-half reliability to be judged. An example of a positive version of 
an item for attitude was `To buy GM foods would be extremely good' (version 1) and `To 
buy GM foods would be extremely bad' (Version 2). Copies of both versions of the 
questionnaire are contained in Appendix A. 
Attitude, Behavioural belief and Outcome Evaluation 
Attitudes are determined by beliefs about the probability of an outcome of performing the 
behaviour, and evaluations of that outcome (whether a person believes the outcomes are 
good or bad and how likely they are to happen). The attitude score is therefore calculated 
by summing the likelihood x evaluation score for each consequence of performing the 
behaviour. 
The items used to measure attitude towards buying GM foods were: 
1) To buy GM foods would be extremely good (VI) /bad (V2) 
2) To buy GM foods would be extremely harmful/beneficial 
3) To buy GM foods would be extremely wise/foolish 
4) To buy GM foods would be extremely negative/positive 
The first wording is the questionnaire version 1 wording and the second is the 
questionnaire version 2 wording. The wording of items was adapted from Ajzen (1988), 
where he outlines the recommended wording and anchors, to use to best measure the TPB 
concepts. He suggests using a seven point scale with, for example, the anchors good----- 
bad, harmful-----beneficial. The use of items like this would have created a questionnaire 
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would have had many different anchors, which would be difficult for participants to 
complete. The items were therefore (where possible) re-formatted in Likert style with a 
seven point scale running from `strongly agree' to `strongly disagree'. This made the 
questionnaire easier to complete and solved the problem of the anchors not necessarily 
being opposite of one another. It may be possible, for example, that GM foods are 
considered both `harmful' and `beneficial' and a respondent may not know how respond to 
such an item asking them to choose between the two. All items were designed to have the 
seven point scale using the anchors strongly agree to strongly disagree unless otherwise 
stated. 
The items used to measure behavioural belief were: 
5) If I bought GM foods it would help/harm the environment 
6) If I bought GM foods it would harm/help my health 
7) If I bought GM food it would help/harm British farmers 
8) If I bought GM foods it would harmlhelp the 3rd world 
These possible outcomes were suggested by the focus group discussions described by 
Grove-White et al (1997). They found that the focus groups assembled to relay their views 
on GM products reported concern for the environment, their health, British 
farmers, and 
third world countries. The choice of these four outcomes then was 
designed to 
operationalise some of the qualitative findings in the literature. 
The next section measured outcome evaluation. This was an 
individual's evaluation of 
what they expected to happen 
if they bought GM foods. The outcome evaluation items 
were: 
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9) It would be very good/bad if I bought foods that helped/harmed the environment 
10) It would be very good/bad if I bought foods that helped/harmed my health 
11) It would be very good/bad if I bought foods that helped/harmed British farmers 
12) It would be very good/bad if I bought foods that helped/harmed the third world 
These four outcomes needed to be consistent with the behavioural beliefs, the topics for 
which were suggested by previous research (Frewer, 1999; Gaskell et al., 2003; Grove- 
White et al., 1997). 
Subjective Norms, Normative Influence and Motivation to Comply 
The determinants of subjective norms are the extent to which the person believes that 
others would approve or disapprove of their performing the behaviour and their motivation 
to comply with the wishes of those individuals. 
The subjective norm score is therefore calculated by summing the approval x motivation to 
comply score for each person or group who may have social influence. These items were 
suggested by the literature to be the most appropriate wordings for measuring the 
subjective norm, normative influence, and motivation to comply (Ajzen, 1991; Connor & 
Sparks, 1996). 
The items generated to measure normative influence were: 
13) My family think I should/ should not buy GM food products 
14) My friends think I should not/should buy GM food products 
The items generated to measure motivation to comply were: 
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15) I want to/ do not want to do what my family thinks I should 
16) I do not want to/ want to do what my friends think I should 
17) It is not important/important for me to buy the food that my family thinks I should 
18) It is important/not important for me to buy the food my friends think I should buy 
The item generated to measure subjective norm were 
19) Most people who are important to me think I should/ should not buy GM food products 
Perceived Behavioural Control, Control Beliefs and Power 
The determinants of perceived behavioural control are the perceived power of a factor to 
facilitate or inhibit the behaviour and the likelihood that this will occur. 
The items generated to measure control beliefs were: 
20) There is not enough/enough information available about GM technology for me to 
choose whether or not to buy GM food products 
21) The information provided about GM food products is difficult/easy for me to 
understand 
22) GM food products are clearly labelled 
23) GM free food products are clearly labelled 
24) 1 do not have/ have the time to read food labels when I go shopping 
25 GM food products are available/not available where I go shopping 
26) GM free food products are not available/available where I go shopping 
The items generated to measure perceived behavioural control were: 
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27) 1 have/do not have complete control over whether or not I buy GM food products 
The items generated to measure power were: 
28) Does lack of information about GM affect whether or not you buy GM food products? 
29) Does difficulty in understanding information about GM technology affect whether or 
not you buy GM food products? 
30) Does lack of labelling affect whether or not you buy GM food products? 
31) Does lack of time affect whether or not you buy GM food products? 
32) Does lack of availability of food products affect whether or not you buy GM food 
products 
The anchors for these items were seven point scales with the anchors `Not at all'--- `All the 
time'. Seven point answer scales were suggested by the literature to be most appropriate 
for use in this context (Ajzen, 1991; Spence & Townsend, 2006). 
Behaviour 
Two different behaviours were included in the questionnaire at the suggestion of Bredahl 
et al (1998). This is because consumers may be unsure whether they have eaten a GM 
product or not. Whilst GM products found in supermarkets must be labelled under current 
legislation, this has not always been the case. Previous to labelling legislation, some GM 
products were available and would have been purchased by consumers unwittingly. In 
addition, many restaurants have a blanket disclaimer on their menus stating that they `may 
contain' GM ingredients. As a consequence, consumers may not be sure whether they have 
eaten GM or not. They will be sure if they have actively avoided buying GM, however, or 
if they have intended to buy or avoid buying GM produce in the future. The behaviours 
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were the intention to buy and to avoid buying GM foods. The items generated to measure 
behaviour were: 
33) I have regularly bought GM food products 
34) 1 have regularly avoided buying GM food products 
Behavioural Intention 
The items generated to measure behavioural intention were: 
35) 1 intend to buy GM food products 
36) 1 intend to avoid buying GM food products 
37) 1 would like to buy GM food products 
38) 1 would like to avoid buying GM food products 
39) 1 expect to buy GM food products 
40) 1 expect to avoid buying GM food products 
Perceived 'Outrage' 
This section of the questionnaire attempted to operationalise the `outrage' component of 
perceived risk as suggested by Sandman (1987). Sandman's paper outlines 12 main 
`outrage' factors as shown previously in Table 6. These factors are intended to be bipolar 
with `voluntary' at one end of the scale and `coerced' at the other. It was thought, however, 
that the questionnaire would be more easily completed if as many of the items as possible 
were in the same Likert-style format. 
Hence the items generated were: 
41) Any risk from GM foods is very small (version 1)/ very big (version2) 
42) Whether or not any risk from GM foods affects me, is my choice/up to other people 
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43) GM food are natural/unnatural 
44) 1 am very/not at all frightened of the risk from GM foods 
45) Any risk from GM foods will be long-term/short term 
46) Other people/I am in control of the risk from GM foods 
47) Any risk from GM food will definitely affect everyone equally/some people more than 
others 
48) 1 think it is wrong/right to make GM foods 
49) 1 trust/do not trust the people who give me information about GM foods 
50) The people who regulate GM foods definitely take notice oflignore the general public's 
views 
51) There is something/certainly nothing new about any risk from GM foods 
52) 1 am reminded/not reminded of other risks when I think of the possible risks from GM 
foods 
Demographics 
The questionnaire then asked for demographic information: 
5 3) Gender 
54) Age 
55) Children living at home 
56) Employment status 
Participants 
Seventy four participants took part in the first phase of the pilot study. Positive and 
negative items were written to measure each construct and then 
divided in half to create 
two different versions of the questionnaire, version one and version two. 
This was to have 
opportunity to test more than one version of each 
item and also the overall reliability of the 
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questionnaire using split half reliability as suggested by Rust and Golombok (2000). Thirty 
eight participants completed version one of the questionnaire, 17 were male and 21 were 
female. They were aged 18 to 83 with a mean age of 37. Thirty six participants completed 
version two of the questionnaire, 16 were male and 20 female. They were aged between 19 
and 85 with a mean age of 37. Eighteen expert* participants also completed the attitude 
and `outrage' sections of the questionnaire. Eight of these were male and ten female, they 
were aged between 23 and 63 with an average age of 39. All participants volunteered to 
complete the questionnaire at the personal request of the experimenter; no one was paid to 
participate. 
*A group of experts on GM technology (with positive attitudes to GM) were asked to 
complete the questionnaire and were not paid for participation. They were recruited from a 
European Union course on `Ethics and Public Perceptions of Biotechnology', held at 
Oxford University, which was attended by the experimenter. The experts were recruited to 
see if the questionnaire was able to measure positive attitudes to GM. This was because the 
literature suggested that majority of the British public were likely to have negative 
attitudes towards GM. If this was the case then the questionnaire would be expected to pick 
up mainly negative attitudes. The experimenter wanted to test that the questionnaire as a 
tool was able to measure both positive and negative attitudes. This was so that the validity 
of the questionnaire would not be called into question should a majority of respondents 
answer the questions the same way. In summary then, the group of experts was used to 
ensure that the results obtained were because most of the participants felt the same way, 
and not because the questionnaire as a research tool was unable to pick up a range of 
attitudes, including positive ones. 
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Procedure 
Each participant in the pilot study was asked to complete the questionnaire and also to give 
feed back as to the ease or difficulty experienced when completing the questionnaire or 
understanding the questions. This was to improve the validity of the questionnaire in order 
to improve the likelihood that the questions had the same meaning to the respondents as 
the designer of the questionnaire. 
3.5 Pilot Results 
Reliability and Validity 
The Pearson correlation between the mean scores of each item on version one and version 
two of the questionnaire was . 760 p=<0.01 (this figure was . 791 p=<0.01 when all items 
were included, rather than excluding the 11 items that were identical in both versions). The 
scores were reversed on one version of each item in the questionnaires so that the scores 
could be directly compared. Full details of which items were re-coded and which were not 
can be found in Appendix B. 
When completing the questionnaire, respondents were asked to make comments on what 
they thought the questions meant and how difficult they were to understand. The major 
comment made was that some questions were hard to answer. These were the reversed 
items where the word `not' was used such as `I do not want to do what my family think I 
should'. No items were systematically unanswered by participants. 
A facility index was calculated for each item as suggested by Rust and Golombok (2000). 
This involved the examination of the mean score and range of responses for each item. All 
the items had a mean score greater than two and less than six which included responses 
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across a range of between 4 and 7 points on the answer scale, except items 9-12 which had 
a mean score of around 6 but still had a large range of responses. These figures provide 
evidence that the questionnaire was able to detect differing responses between items and 
participants. 
The scales used in the questionnaire were tested for reliability using Cronbach's Alpha 
(e. g. the four item attitude scale, the three item behavioural intention to buy GM food 
scale, the three item behavioural intention to avoid buying GM food scale and the 12 item 
perceived `outrage' scale). Cronbach's alpha reliability for each of the four scales was 
mostly above 0.7 as shown in Table 9. This high correlation between items suggests that 
the items are measuring the same construct in each case. 
Cronbach's alpha for the perceived `outrage' scale on version two of the questionnaire was 
only . 
623 6, so it was therefore less than the critical Cronbach's alpha of 0.7 needed for the 
scale to be effective in measuring one construct. 
Version One Version 2 
Attitude Scale . 7895 . 8590 Behavioural intention to buy . 7295 . 7868 
Behavioural intention to avoid buying . 
8350 
. 
8597 
Perceived `outrage' . 
7574 . 
6236 
Table 9 Cronbach's alpha for each of the scales in Study 1 
Pilot Perceptions of GM 
18 experts in biotechnology (most with positive attitudes to biotechnology) were asked to 
complete the questionnaire. The mean score for attitude in the pilot 
questionnaire was 3.237 (s. d. 1.43) whereas for the expert group, it was 5.07 (s. d. 1.42). 
The mean score for `outrage' in the pilot questionnaire was 4.693 (s. d. 0.816) whereas for 
the expert group, it was 3.488 (s. d. 0.973). 
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Pilot Operation of the Theory of Planned Behaviour 
Pearson correlations between the variables were carried out in order to determine which of 
the variables were highly correlated and therefore unlikely to be identified as independent 
predictors in the regression analysis a shown in Table 10. A correlation was found between 
measures of attitude and subjective norm and an inverse correlation was found between 
these measures and the measure of `outrage'. 
Attitude S Norm PBC Outrage BI Buy BI Avoid Beh Buy Beh Avoid 
Attitude 
. 
440** -. 613** . 
711** 
. 717** . 
511** . 
645** 
S Norm . 440** -. 309** . 493** . 450** . 383** . 372** PBC . 394** Outrage -. 613** -. 309** -. 632** -. 741** -. 440** -. 592** 
BI Bu . 
711** 
. 
493** -. 632** . 771** . 
580** 
. 
527** 
BI Avoid 
. 
717** 
. 
450** -. 741** . 
771** 
. 
553** . 
699** 
Beh Buy . 
511** 
. 
383** 
. 
397** -. 440** . 580** . 
553** . 
454** 
Beh Avoid 
. 
645** 
. 
372** -. 592** . 
527** 
. 
699** 
. 
454** 
Table 10 The coefficients for intention to buy GM foods in Study 1 
** All correlations were significant at p=«0.01 
A series of linear regressions were carried out using SPSS, these were to investigate the 
extent to which attitudes, subjective norms, perceived behavioural control and `outrage' 
predicted the behavioural intention and the extent to which behavioural intention and 
perceived behavioural control predicted behaviour. These regressions were suggested to be 
an appropriate way to analyze the predictability of the TPB provided that adjusted R- 
squared rather than R-squared values were reported (Hankins, French, & Home, 2000). 
Consequently adjusted R-Squared values will be used throughout this section. Version 1 
and version 2 of the questionnaires were used for this analysis but the experts were not 
included. 
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Behavioural Intention 
A linear regression of behavioural intention was conducted as suggested in the literature 
using the measured components as suggested in the literature (Ajzen & Fishbein, 1980; 
Connor & Sparks, 1996) using the formula: 
BI =wA + wSN + wPBC 
Linear regression takes into account the constant ß (the intercept on graph which represents 
the relationship between dependent and independent variables) and the estimate of the 
error (e), giving the formula: 
BI=ßO +ßA+ßSN+DPBC+e 
The W's (weightings) have been exchanged for ß's, but represent the same thing. 
Perceived `outrage' 
The ability of the measure of `outrage' to predict the intention to buy GM produce was also 
tested by linear regression for comparison with the performance of the model. This 
measure of `outrage' was calculated by taking the average score across all 12 `outrage' 
items for each participant. This was because `outrage' is referred to by Sandman (1987) as 
a single concept affected by many different factors such as whether the risk is natural 
(low 
outrage) or unnatural (high outrage). Items were scored so that a high score represented 
high `outrage'. The sum of all twelve item scores (0) was then used to predict the 
behavioural intention to purchase GM foods and to avoid purchasing GM foods as 
represented by the formula: 
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BI=ßO +ßO+e 
In order to test the extent to which attitudes, subjective norms, perceived behavioural 
control and outrage could predict the two behavioural intention measures, linear regression 
was carried out as shown in Table 11. The two columns to the left of the table display the 
Beta and significance levels for the regression of behavioural intention to buy GM foods 
whereas the two columns to the right of the table display the Beta and significance levels 
for the intention to avoid buying GM foods. 
When attitudes, subjective norms and perceived behavioural control were used as 
predictors for the intention to buy GM foods, the adjusted R-squared, the amount of 
variance explained by the model was 0.546, F (3,70) = 28.095 p=<0.01. When outrage 
alone was used to predict the behavioural intention to buy GM foods the adjusted R- 
squared value was 0.391, F (1,72) = 47.829, p=<0.01). When `outrage' was added to the 
components of the TPB, the adjusted R-squared was . 611, F (4,69) = 27.074 p=<0.01. 
Attitude (p=<0.01), subjective norm (p=<0.05) and `outrage' (p=<0.01) were all significant 
predictors, but perceived behavioural control was not as shown in Table 11. 
Intention to buy GM Intention to avoid buying GM 
B Significance B Significance 
Attitude . 400 . 001 . 360 . 001 Subjective norm . 212 . 014 . 144 . 065 
PBC -. 099 . 
219 . 
013 
. 
855 
Outrage -. 338 . 001 -. 478 . 001 
Table 11 The coefficients for behavioural intention to buy and avoid buying GM 
foods 
When attitudes, subjective norms and perceived behavioural control were used as 
predictors for the intention to avoid buying GM foods, the adjusted R-squared was . 547, F 
(3,70) = 28.226, ý<0.01. When outrage alone was used to predict the behavioural intention 
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to avoid buying GM foods, the R-squared value was . 542 (F (1,172) = 87.458 p=<0.01. 
When `outrage' was added to the components of the TPB, the adjusted R-squared was 
. 676, F (4,69) = 36.018 p=<0.01. Attitude (p=<0.01) and `outrage' (p=<0.01) were 
significant predictors and subjective norm and perceived behavioural control were not as 
shown in Table 11. 
Behaviour 
According to the above cited literature, behaviour should be predicted using the formula: 
B= wBI + wPBC 
The linear regression formula would therefore be: 
B=ßO +DBI+ J PBC+e 
In order to test the extent to which perceived behavioural control and behavioural control 
predict self-reported behaviour, linear regression was carried out as shown in Table 12. 
The two columns to the left of the table display the Beta and significance levels for the 
regression of self reported buying of GM foods whereas the two columns to the right of the 
table display the Beta and significance levels for self-reported avoidance of buying GM 
foods. 
A linear regression of self-reported behaviour (buying GM produce) by the two factors 
(behavioural intention and perceived behavioural control) yielded an adjusted R-squared 
value of . 445, 
F (2,71) = 30.213 p=<0.01). Behavioural intention (p=<0.01) and perceived 
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behavioural control (p=<0.01) were significant predictors as shown in Table 12. For self- 
reported avoiding the purchase of GM produce, adjusted R-squared was . 475, 
F (2,71) = 
34.020, p=<0.01). Only behavioural intention (pes<0.01) was a significant predictor as 
shown in Table 12. 
Self reported buying of GM Self reported buying of GM 
B Significance B Significance 
Beh Intention . 552 . 001 . 698 . 001 
PBC . 352 . 001 -. 034 . 690 
Table 12 The coefficients for self-reported buying and avoidance of buying GM 
foods in Study 1 
Outliers for the regressions were within normal parameters and the variance of residuals 
constant. 
3.6 Pilot Discussion 
Discussion of Pilot Validity and Reliability 
Rust and Golombok (2000) suggest that for a questionnaire to be reliable, a correlation of 
.7 or above should 
be found between the mean scores for the items. The Pearson 
correlation between the mean scores of each item on version 1 and version 2 of the 
questionnaire was . 760 p=<0.01 
(this Figure was . 791 p=<0.01 when all 
items included, 
rather than excluding the 11 items that were identical in both versions). The questionnaire 
therefore demonstrated good reliability from one form to another. 
When completing the questionnaire, respondents were asked to make comments on what 
they thought the questions meant and how difficult they were to understand. The major 
comment made was that some questions were 
hard to answer. These were the reversed 
items where the word `not' was used. As a result of these comments the positive version of 
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the items, for example, `I want to do what my family think I should', was kept for the final 
version and `I do not want to do what my family think I should' was removed from the 
final version. 
In an attempt to reduce the size of the questionnaire, it was examined for any redundant 
items. The items were examined to see if any questions were unanswered and also if the 
answers to two items were the same in all cases. Two respondents had missed out a page of 
the questionnaire, but no one item had been systematically missed out and no two items 
yielded identical results across the sample. It was therefore not possible to exclude any 
items due to redundancy. However, two possible measures of `motivation to comply' had 
been included in the original questionnaire, measure one items 15/16: 
15) 1 want to/ do not want to do what my family thinks I should 
16) 1 do not want to! want to do what my friends think I should 
and measure two, items 17/18: 
17) It is not important/important for me to buy the food that my family thinks I should 
18) It is important/not important for me to buy the food my friends think I should buy 
In previous research only one measure had been used. Items 15-16 were taken directly 
from the literature (Connor and Sparks, 1996), so these were kept in the final version. The 
remaining possible items were examined for variability, that is, the ability to distinguish 
between respondents. A facility index was calculated for each item as suggested by Rust 
and Golombok (2000). This involved the examination of the mean score and range of 
responses for each item. All the 
items had a mean score greater than two and less than six 
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which included responses across a range of between 4 and 7 points on the answer scale, 
except items 9-12 which had a mean score of around 6 but still had a large range of 
responses. This meant the majority of items were able to detect differences in the answers 
of respondents and resulted in a broad possible range of responses. Items 9-12 were 
designed to measure `outcome evaluation' such as `It would be good if I bought foods that 
helped the environment/health/farmers/the 3rd world'. It was accepted that the majority of 
individuals would agree with these items as they relate to the wishes of most people and do 
not relate to GM. The wordings for these items was suggested by Ajzen (1991) and the 
behavioural beliefs by previous research (Grove-White et al., 1997). The alternative to 
using these items was to use a wording like `It would be good if I bought food that harmed 
my health'. It was thought that if such wording was used then the questionnaire would not 
be taken seriously. It was therefore decided to keep items 9-12 in their current form in 
order to appropriately test the claims of the TPB that attitudes equal the sum of behavioural 
belief times outcome evaluation. Removal of the items would not have made this 
calculation possible and the items were able to detect some variation in response which 
would affect the calculated measure of attitude. 
Different scales existed within the questionnaire including a scale for attitude and a scale 
for behavioural intention. These were designed as scales from examples of how to 
operationalise the model in the previous research (Ajzen, 1988; Connor & Sparks). 
Cronbach's reliability for the attitude scale on version 1 was . 79 across a range or 
responses from 1 to 6/7. For version 2 it was . 86 across a range of responses 
from 1-7. It 
was therefore decided to keep the attitude scale items from version 2 of the questionnaire 
for the final version. 
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Cronbach's alpha for the behavioural intention to buy GM foods on version 1 was . 73 and 
version 2 was . 79. Cronbach's alpha for the scale designed to measure behavioural 
intention to avoid buying GM foods was . 84 for version 1 and was . 86 for version 2. The 
scales therefore had high internal reliability and because the items designed to measure 
behavioural intention were the same for each version, no choice needed to be made 
between versions. 
The final scale was designed to measure perceived `outrage', this had not been 
operationalised in a published paper before, so no guidance was available as to how to 
word the items. Cronbach's alpha for the items designed to measure `outrage' for version 1 
was . 76 and for version 2 was . 62. In principle the decision was taken to use mainly items 
from version 1 because Cronbach's alpha was higher, however on analysis of the 
correlations between items, items 45 and 47 of version 1 did not correlate as highly with 
the other items, these were therefore replaced with the version 2 items to try and improve 
the internal reliability of the scale. 
The original choice of the TPB as an appropriate model to test in this area was made 
because it had been suggested to be appropriate by leading researchers in the area (Bredahl 
et al., 1998) and because research suggested that environmental as well as health risks were 
perceived (Costello et al., 2001). However, no information was available to indicate the 
relative size of environmental vs. health risk. It may be that the environmental risk was 
perceived to be very small in comparison to the health risk, which may have affected the 
correct choice of model used. To clarify this, two items were added to the questionnaire to 
attempt to measure the relative size of perceived health and environmental risk. These 
were: 
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" Any risk from GM foods will mainly affect the environment 
" Any risk from GM foods will mainly affect human health 
In summary then, the piloting procedure attempted to ensure that the final version of the 
questionnaire would be the simplest and shortest version possible which still measured the 
constructs in a manner consistent with previous research. This also ensured it would be as 
valid and reliable as possible with items that can detect variability in the responses, with 
minimum acquiescence. 
The previous section then, has summarised the reliability and validity testing of the 
questionnaire items, giving examples of the items used and the reason for choosing those 
items. The following section will briefly review the results obtained when testing the 
ability of the TPB and `perceived `outrage' to predict the behavioural intention to buy GM 
foods. 
Discussion of Pilot Operation of the TPB and `Outrage' 
The pilot regression of behavioural intention by the three components of the TPB yielded 
an adjusted R-squared value of 0.546 for the intention to buy GM foods and . 547 
for the 
intention to avoid buying GM foods. Attitudes were predictive in both cases and subjective 
norms were predictive (intention to buy) and approaching significance (intention to avoid). 
This means that the TPB components were able to predict behavioural intention in roughly 
55% of cases. The ability of the components to predict behaviour was reduced to adjusted 
R-squared values of . 445 and . 475 for the 
intention to buy and intention to avoid 
respectively. This reduced the ability of the model to predict to 45% and 48% respectively. 
A reduction in the ability to predict behaviour rather than behavioural intention was 
expected as it is often found 
in the literature (Armitage & Connor, 2001). 
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Perceived `outrage' yielded an adjusted R-squared value of . 
391 and . 542 for the 
intention 
to buy and intention to avoid respectively. The difference between the ability to predict in 
both cases may have been due to the different nature of the action necessary to buy or 
avoid buying GM produce. Currently few GM products are available for sale in the UK, so 
to buy them may require some effort. To avoid buying them, in contrast, may not require 
any effort at all. The addition of perceived `outrage' to the components of the TPB 
components increased the predictiveness of the model to 61% (adjusted R-squared of 
. 611). This small increase in adjusted R-squared suggests that perceived `outrage' may 
correlate to a large extent with the components of the either attitudes or subjective norms 
which were both predictive in this case. Perceived behavioural control (or this measure of 
it) was only found to be predictive of the self-reported buying of GM food. Overall, these 
results appear to show that the piloted questionnaire was now in an appropriate format to 
test the models further on a larger population. 
3.7 The Main Study 
The following section of this chapter will refer to the final version of the piloted 
questionnaire which can be found in Appendix C. 
3.8 Main Study Method 
Design 
The study was a within subjects design, where all participants completed all sections of the 
same questionnaire. The questionnaire comprised of three sections, one to measure 
components of the TPB, one to measure `perceived `outrage' and the third to measure 
demographic information. 
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Participants 
One hundred and thirty seven participants took part in the survey, 59 were male and 76 
female. They were aged between 17 and 82 with an average age of 44. Eighty three were 
employed full-time, 22 were retired, 8 were students, and 17 were employed part-time. 
Thirty seven had one or more child under 18 living at home and 98 had none. All were 
volunteers recruited and given the questionnaires in person by the experimenter and her 
associates, none were paid for participation. 
Procedure 
Each participant was given a copy of the questionnaire and a stamped addressed envelope 
to aid its return. 
3.9 Main Study Results 
Reliability and Validity 
There was no evidence of systematic missing data. Any missing data points were replaced 
by the number 4 (half way through the 7 point scale) to enable the calculation of the 
components of the TPB (namely attitude, subjective norm, and perceived behavioural 
control) from their component variables. In the case of attitude, this would be outcome 
beliefs and evaluations, in the case of subjective norms this would be normative 
influence 
and motivation to comply, and in the case of perceived behavioural control this would 
be 
control factors and likelihood of occurrence. Missing data points accounted 
for less than 
1% of answers. 
In similar fashion to the pilot study a 
facility index was calculated for all variables to check 
that the questionnaire was able to detect differing responses. 
All items recorded scores 
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across the full range 1 to 7 with mean scores between 2 and 5 and standard deviations of at 
least 1.3. 
The Cronbach's alpha for the different scales in the main and pilot studies are shown in 
Table 13. It is clear from these results that the scales have internal reliability and that this is 
demonstrated in both the pilot and main study. 
Pilot Version 
1 
Pilot Version 
2 
Main Questionnaire 
Attitude Scale . 7895 . 8590 . 8653 
Behavioural Intention to buy GM Scale . 7295 . 7868 . 8363 Behavioural Intention to avoid buying GM Scale . 8350 . 8597 . 8577 
`outrage' Scale . 7574 . 6236 . 7197 
Table 13 Cronbach's alpha for the different scales used in the main 
questionnaire in Study 1 
Perceptions of GM 
The following section will describe the general results obtained by answers to the 
questions asked. The typical format will be that the variable will be given first, followed by 
the number of individuals reporting that they to some extent agree, don't know, or disagree 
with the statement. Those recording a score of 4 on the 1-7 scale are considered to have a 
`don't know' answer, with a score of 1-3 or 5-7 being agree or disagree respectively. 
Attitude 
The results of the attitude scale show that 47% (65) of participants had a negative attitude 
towards buying GM foods, with 35% (48) don't knows and 18 % (24) having a positive 
attitude. Table 14 shows the responses to the outcome belief questions and suggest that 
positive outcomes are considered unlikely and negative outcomes likely, 
by the majority of 
respondents. 
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If I bou ht GM foods it would... % Agree % Don't know % Disagree 
Harm the environment 46 21 33 
Hel m health 9 33 58 
Harm British Farmers 47 29 24 
Help 3rd world countries 51 34 15 
Table 14 Participants responses to the belief outcome questions in Study 1 
Subjective Norm 
5% of participants agreed with the item designed to measure subjective norm (which was 
`Most people who are important to me think I should buy GM food products') whilst 20% 
were don't knows and 75% disagreed. 
Normative Influence 
6% of respondents agreed that their family thought they should buy GM products, 36% 
were `don't knows' and 58% disagreed whilst 2% agreed that their friends thought that 
they should buy GM food products with 35% not knowing and 63% disagreeing. 
Perceived Behavioural Control 
The questionnaire measured seven factors thought likely to influence perceived 
behavioural control when applied to the purchase of GM food products. These were the 
provision of enough information, the information being difficult to understand, the 
labelling and availability of both GM and GM-free products and the participant having the 
time to read labels. Table 15 presents the responses by participants to each factor. From 
this table it appears that the majority of those surveyed felt that not enough information 
was provided and what there was, they found difficult to understand. It was also found that 
product availability was a factor and that clear labelling of GM and GM-free products 
is 
needed, especially as most do not have the time to read labels. The overall measure of 
perceived behavioural control resulted in 42% of participants agreeing that they 
have 
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complete control over whether or not they buy GM products, with 44% disagreeing and 
14% as `don't knows'. 
% Agree % Don't know % Disagree 
Enough information 12 8 80 
Information difficult to understand 45 24 31 
GM products clearly labelled 15 12 73 
GM free products clearly labelled 27 20 53 
Time to read labels 27 15 58 
GM products available 46 39 15 
GM free products available 56 33 11 
Table 15 Responses to control factors in Study 1 
Behaviour 
9% agreed they had bought GM products, with 63% disagreeing and 28% `don't knows'. 
46% agreed they had avoided buying GM products with 33% disagreeing and 21% `don't 
knows'. 
Behavioural Intention 
9% agreed they intended to buy GM products, with 66% disagreeing and 25% `don't 
knows'. 56% agreed they intended to avoid buying GM products with 22% disagreeing and 
22% `don't knows'. 
Perceived Risk 
53 % agreed that any risk from GM foods will mainly affect the environment with 18 
disagreeing and 29% `don't knows'. 58% agreed that any risk from GM foods would 
mainly affect human health with 13% disagreeing and 29% `don't knows'. 
Perceived `Outrage' 
The questionnaire incorporated a scale to attempt to measure the 
12 components of 
`outrage'. Table 16 presents the participants' reactions to each of the components. 
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% Agree % Don't 
know 
% Disagree 
01 Risk Small 15 35 50 
02 Risk 'my choice' 48 15 37 
03 Risk natural 5 14 81 
04 Very frightened of risk 37 23 40 
05 Risk short term 3 28 69 
06 Others in control of risk 50 24 26 
07 Unfair risk 48 31 21 
08 Risk morally wrong 43 34 23 
09 Trust the informers of the risk 9 20 71 
010 Those in control ignore others views 64 23 13 
O11 Nothing new about risk 20 35 45 
012 Risk reminds of other risks 20 35 45 
Table 16 The components of `outrage' in Study 1 
Calculated Measures 
The questionnaire took direct measures of attitude, subjective norm, and perceived 
behavioural control. However, it also contained items designed to measure the components 
of each, such as outcome belief and evaluation which predict attitude. From the scores for 
these items it was possible to calculate scores for attitude, subjective norm, and perceived 
behavioural control. The purpose of this was to try and investigate the full workings of the 
TPB as applied to this context. The attitude measured by the four attitude items were 
averaged to give an attitude score. This score could then be compared with the calculated 
attitude score which comes from the lower components. The scores for each of the four 
behavioural beliefs multiplied by the scores for the outcome evaluations are supposed to 
correspond with the attitude score as shown in Figure 2 earlier in this chapter. When 
comparing this calculated attitude measure with the measured attitude scale the 
Pearson 
correlation between the two scores was 0.517 (p=<0.01). It was 0.665 (pes<0.01) 
between 
the calculated and measured subjective norm, and was 0.336 (p=<0.01) 
between the 
calculated and measured perceived behavioural control. There was, therefore, some 
difference between the measured and calculated components. It is possible that beliefs 
other than those tested here were salient when attitudes, subjective norms, and control 
beliefs with regard to buying GM foods were formed. These beliefs were suggested 
by the 
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previous literature (Connor & Sparks, 1996; Costello et al., 2001; Gaskell et al., 2003). 
This did not seem to affect the ability of the higher order components such as attitudes, 
subjective norms, and control beliefs to predict both behavioural intention and behaviour. 
This previous section has described some of the responses to individual items in the 
questionnaire in order to allow the comparison between the results measured here and the 
previous research outlined in the literature review. It has also described the more technical 
and assumption tests carried out. 
Main Study Operation of the Theory of Planned Behaviour 
Pearson correlations between the variables were carried out in order to determine which of 
the variables were highly correlated and therefore unlikely to be identified as independent 
predictors in the regression analysis a shown in Table 17. A correlation was found between 
measures of attitude and subjective norm and an inverse correlation was found between 
these measures and the measure of `outrage'. 
Attitude S Norm PBC BI Buy BI Avoid Beh Buy Beh Avoid Outrage 
Attitude 
. 
316** 
. 709** . 
618** . 
373** 
. 
602** -. 574 
S Norm 
. 
316** 
. 
315** . 
318** -. 183** 
PBC 
Outrage -. 574** -. 183** -. 595** -. 589** -. 270** -. 496** 
BI Buy 
. 
709** . 
315** . 732** . 
575** . 593** -. 595** 
BI Avoid 
. 
618** . 732** . 
301** 
. 
603** -. 589 
Beh Buy . 
373** . 318** . 
575** . 
301** . 
352** -. 270** 
Beh Avoid . 602** . 
593** . 603** . 352** -. 496** 
Table 17 The correlations between factors in main Study 1 
** All correlations were significant at p=«0.01 
The correlations between the components of outrage and attitude, subjective norms, 
perceived behavioural control and behavioural intention can be found in Table 18. These 
correlations were carried out in order to examine which outrage factors were more strongly 
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related to the components of the TPB and behavioural intention. This was in order to be 
able to compare the factors found here to those factors suggested in the literature to 
influence perceptions of GM foods. Many of the components correlated highly with the 
attitudes and to a lesser extent, subjective norms. Only 02 - risk my choice correlated with 
perceived behavioural control. The components of outrage which negatively correlated to a 
greater extent with behavioural intention were 01- large risk (-. 56), 03 - Risk unnatural (- 
. 50), 05 - Risk long term (-. 50), 08 - risk morally wrong (-. 62) and 09 - lack of trust in 
the informers of risk (-. 54). 
01 02 03 04 05 06 07 08 09 010 011 012 
A -. 48 -. 39 -. 44 -. 45 -. 65 -. 50 -. 48 -. 18* -. 28 
SN -. 23 -. 18 -. 21 * . 
21* -. 22 -. 30 
PBC -. 50 
BI -. 56 -. 50 -. 40 -. 50 -. 62 -. 54 -. 41 -. 23 -. 20* 
Table 18 The correlations between factors and outrage components in main 
Study 1 
All correlations were significant at p=<0.01 except those marked * which were significant 
at P=<0.05. The qualities that each outrage factor refers to can be found previously in this 
chapter in Table 16 
A series of linear regressions were carried out using SPSS, these were to investigate the 
extent to which attitudes, subjective norms, perceived behavioural control and `outrage' 
predicted the behavioural intention and the extent to which behavioural intention and 
perceived behavioural control predicted behaviour. Linear regression is the analysis 
suggested for use in this context in the literature (Ajzen & Fishbein, 1980; Connor & 
Sparks, 1996). Again, adjusted R-squared rather than R-squared values were reported 
(Hankins, French, & Home, 2000). 
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In order to test the extent to which attitudes, subjective norms, perceived behavioural 
control and outrage could predict the two behavioural intention measures, linear regression 
was carried out as shown in Table 19. The two columns to the left of the table display the 
Beta and significance levels for the regression of behavioural intention to buy GM foods 
whereas the two columns to the right of the table display the Beta and significance levels 
for the intention to avoid buying GM foods. 
When attitudes, subjective norms and perceived behavioural control were used as 
predictors for the intention to buy GM foods, the adjusted R-squared, the amount of 
variance explained by the model was 0.506, F (3,133) = 47.369 p=<0.01. When outrage 
alone was used to predict the behavioural intention to buy GM foods the adjusted R- 
squared value was 0.350, F (1,135) = 74.112, p=<0.01). When `outrage' was added to the 
components of the TPB, the adjusted R-squared was . 568, F (4,132) = 45.660 p=<0.01. 
Attitude (p=<0.01), perceived behavioural control (p=<0.05) and `outrage' (p=<0.01) were 
all significant predictors, but subjective norm was not as shown in Table 19. 
Intention to buy GM Intention to avoid buying GM 
B Significance B Significance 
Attitude . 490 . 001 . 446 . 001 Subjective norm . 093 . 001 -. 036 . 586 PBC -. 129 . 122 . 076 . 249 
Outrage -. 318 . 001 -. 327 . 001 
Table 19 The coefficients for behavioural intention to buy and avoid buying GM 
foods 
When attitudes, subjective norms and perceived behavioural control were used as 
predictors for the intention to avoid buying GM foods, the adjusted R-squared was . 389, F 
(3,133) = 29.866, p=<0.01. When outrage alone was used to predict the behavioural 
intention to avoid buying GM foods, the R-squared value was . 342 (F (1,135) = 71.561 
p=<O. 01. When `outrage' was added to the components of the TPB, the adjusted R-squared 
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was . 454, F (4,132) = 29.259 p=<0.01. Attitude (p=<0.01) and `outrage' (p=<0.01) were 
significant predictors and subjective norm and perceived behavioural control were not as 
shown in Table 19. 
In order to test the extent to which perceived behavioural control and behavioural control 
predict self-reported behaviour, linear regression was carried out as shown in Table 20. 
The two columns to the left of the table display the Beta and significance levels for the 
regression of self reported buying of GM foods whereas the two columns to the right of the 
table display the Beta and significance levels for self-reported avoidance of buying GM 
foods. 
A linear regression of self-reported behaviour (buying GM produce) by the two factors 
(behavioural intention and perceived behavioural control) yielded an adjusted R-squared 
value of . 331, F (2,134) = 34.660 p=<0.01). Behavioural intention (p=<0.01) was a 
significant predictor, but perceived behavioural control was not as shown in Table 20. For 
self-reported avoiding the purchase of GM produce, adjusted R-squared was . 368, F 
(2,134) = 40.587, p=<0.01). Again, only behavioural intention (p=<0.01) was a significant 
predictor as shown in Table 20. 
Self-reported buying of GM Self reported avoidance of buying GM 
B Significance B Significance 
Beh Intention . 563 . 001 . 
615 
. 
001 
PBC -. 102 . 
149 -. 117 . 
090 
Table 20 The coefficients for self-reported avoidance of buying and avoidance of 
buying GM foods in Study 1 
Outliers for the regressions were within normal parameters and the variance of residuals 
constant. 
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3.10 Main Study Discussion 
The validity and reliability analysis suggests that the questionnaire itself is performing 
within suggested guidelines with the results from the main study being similar to the pilot 
study. Cronbach's alpha for each of the scales in the main study was over the 
recommended .7 and the discrimination of items was good with responses to items being 
over the full range of possible scores one to seven for nearly all items. 
The general results of this study suggest that more participants have a negative perception 
of GM food products (47%) than positive ones (35%), with many others unsure (18%). 
These results are in line with those found in the literature, where it is suggested that the 
majority of individuals in the UK have negative attitudes to GM foods (Grove-White et al., 
1997). The Pearson correlation relationship between the measured attitude score and the 
calculated attitude score (which is calculated from the scores for the lower order 
components of the TPB, namely outcome beliefs and outcome evaluations) was . 517 
(p=<0. O1). This correlation was not very strong, possibly because of the scores for the 
outcome beliefs. 46% of respondents agreed that `to buy GM foods would harm the 
environment', 58% disagreed that `to buy GM foods would help health', 47% agreed that 
`to buy GM foods would harm British farmers' and 51 % agreed that `to buy GM foods 
would help third world countries'. These beliefs which were suggested by the literature to 
be important issues when forming attitudes about GM issues, they may not, however, have 
been the only or most important beliefs held by the respondents. This may have accounted 
for the difference between the calculated and measures scores for attitude. 
For subjective norm, most respondents (75%) disagreed with the item `most people who 
are important to me think I should buy GM foods' with only 2% agreeing that they thought 
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that only 2% of friends and 6% of family thought that they should buy GM foods. There is 
therefore no evidence here of any peer pressure to buy GM foods. The relationship 
between the measured subjective norm and calculated subjective norm (calculated from 
normative influence and motivation to comply) was higher than that found for attitude 
which is to be expected with less variation in the responses. 
A majority of respondents thought that not enough information was provided about GM 
foods and the information that was provided was difficult to understand. This finding is 
supported by (Harlander, 1991) who suggests that public education campaigns will 
increase positive attitudes to biotechnology. However, even though many respondents 
agreed that the factors listed (including labelling and availability issues and not enough 
time to read labels) did affect whether or not they bought GM foods, there was little 
relationship (a Pearson correlation of . 336) between the calculated measure of perceived 
behavioural control and the measured perceived behavioural control item which was 
suggested by the literature (Connor & Sparks, 1996). There was also a wide spread of 
responses to this perceived behavioural control item (I am in complete control over 
whether or not I buy GM foods) with 42% agreeing, and 44% disagreeing. The factors 
included in the questionnaire were chosen on the basis of the findings from previous 
research (Costello et al., 2001; Grove-White et al., 1997), however, it may be that factors 
not listed (such as their partner always does the shopping or how much control they feel 
they have over things in life generally) are more important in predicting how much control 
they have over buying GM foods than those listed. 
The two items that measured risk perception from GM foods revealed that the risk from 
GM foods was perceived to be mainly to human health (58%). However 53% also thought 
the risk to be to the environment. This finding supports the decision to not use the Health 
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Belief Model as the social cognition model for the study, because of its concentration on 
purely the perception of risk to human health. 
Main Study Discussion of Operation of TPB 
Regression of behavioural intention by the components of the TPB, namely attitude, 
subjective norm, and perceived behavioural control revealed that the strongest significant 
predictor of behaviour in the context is attitude. Attitude was consistently predictive 
(p=<0.01) of the behavioural intention to both buy and avoid buying GM produce. It was 
shown that perceived behavioural control also had some predictive ability, however 
subjective norm did not. Subjective norm, however, was highly correlated with attitude so 
it makes intuitive sense that an individual who believes their significant others are not in 
favour of buying GM foods may themselves have a negative attitude. In contrast, the pilot 
study results found that subjective norm was either a significant predictor or approaching 
significance for the intention to avoid buying GM foods, and the intention to avoid buying 
GM foods when `outrage' was included in the model. The greater numbers and wider 
variety of participants used in the main study may account for this difference. Attitude was 
found to be the strongest of behavioural intention to buy GM foods by both Cook et al 
(2002) and Spense and Townsend (2006), so these results partially support their previous 
findings. Spence and Townsend (2006) also suggest that the role of subjective norm and 
perceived behavioural control in predicting behavioural intention in this context is as yet 
unclear. This means that the discrepancy between the results of the pilot study where 
subjective norms were predictive and the main study where perceived behavioural control 
was predictive, is not unusual. 
The overall performance of the TPB was fairly good, accounting for 51 % of behaviour of 
the intention to buy GM products, this compares with 53% for the pilot study so the results 
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are consistent even though a different sample of participants was used. These results (51 %) 
are the same as those found by Spence and Townsend (2006) despite their study using a 
different sample in another part of the country. This therefore lends support to the findings. 
The model also explained 40% (45% in the pilot) of the intention to avoid buying GM food 
products. A possible explanation for the difference between the two measures (intention to 
buy and intention to avoid buying) is that some participants may feel that with limited GM 
produce currently available at present, no action is required on their part to avoid eating 
them. These results have therefore demonstrated that the TPB can at least partially explain 
the behavioural intention to both buy and avoid buying GM foods. 
For self-reported buying of GM foods behavioural intention only was predictive of self- 
reported buying (33%) and avoiding buying GM foods (37%). This compares to 47% and 
39% for the pilot study. The finding that the model performs better at predicting 
behavioural intention rather than self-reported or actual behaviour is common. Armitage 
and Connor (2001) found that the TPB accounted for 27% of behaviour and 39% of 
behavioural intention in their meta-analytic review of 185 studies. The model is therefore 
performing well in this context. 
Public `Outrage' 
No previous measure of `outrage' has been taken in this context although it has been 
suggested as an explanation for public negative reaction to modem day risks including GM 
foods (Juanillo, 2001). It is clear from the results in Table 3 (in chapter 2) that the majority 
of individuals previously surveyed disagree that the risk from GM foods is natural, short 
term, or that they trust those informing them of the risk. They also agree that those in 
control of the risk ignore their views. The perception of risk as measured here therefore 
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maps quite strongly onto a number of `outrage' factors and these results have helped to 
identify which ones are salient in this group of individuals. High `outrage' risks are 
suggested to be unacceptable, so to what extent can the level of `outrage' predict 
behavioural intention? 
The regression does show that `outrage' as measured here does have some predictability, 
35% for behavioural intention to buy GM and 34% for the behavioural intention to avoid 
buying GM. This is lower than the components of the TPB components, but still shows 
some efficacy. To test the possibility that `outrage' was just an outcome belief (a 
component of attitude according to the TPB) `outrage' was added to the components of the 
TPB when trying to predict behavioural intention. The addition of `outrage' increased the 
predictability of behavioural intention to 57%. `Outrage' therefore explains variance that 
the other components do not and may be a useful addition to the model in this context. 
In the investigation of the relationship between outrage and behavioural intention, the 
correlation matrix presented in Table 17 revealed that particular outrage factors were 
highly negatively correlated with behavioural intention. These factors included the 
perceived naturalness, size, longevity, morality of the risk and trust in informers of the risk. 
Sjoberg (2000) argues that the most important factor affecting risk perception are the 
extent to which a risk appears to interfere with nature and is considered immoral. In 
addition, there is a great deal of research that suggests that trust is an important factor 
affecting perceptions of GM foods (Frewer et al., 1995: Hunt and Frewer, 2001b). These 
results are therefore not only consistent with previous risk perception research, but 
further 
this research by suggesting a direct inverse relationship between certain outrage factors and 
behavioural intention in this context. The addition of this measure of `outrage' was also 
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able to increase the predictability of the TPB above the 51 % found by Spence and 
Townsend (2006) which supports this addition to the model. 
In summary, these results have shown that behavioural intention can be partly explained by 
the components of the TPB, with attitudes in particular having a strong effect on 
behavioural intention. Behavioural intention can also be predicted by perceived `outrage' 
as suggested in the literature (Juanillo, 2001), but not previously tested. In addition, the 
combination of TPB and `Outrage' components increased the predictability of the 
behavioural intention to buy GM foods. Finally, this work suggests that the TPB can be 
generalised to this new context of the purchase of GM foods. 
Summary 
This questionnaire attempted to investigate if the TPB was predictive of behaviour in the 
context of buying GM foods. It also attempted to investigate if `outrage' (Sandman, 1995) 
was predictive of behavioural intention. The results described here find supporting 
evidence that both models have predictive ability, but that the TPB has greater predictive 
ability. `Outrage', however, may play a role in increasing the performance of the TPB in 
this context. These two models, however, do not account for all the variance in behavioural 
intention. The literature review also suggests that the labelling of products has a significant 
effect on the perception of the product. It may be therefore that product labelling may 
explain more of the variance in behavioural intention. 
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Chapter 4 DESIGN CHARACTERISTICS AND 
LINGUISTIC VARIATION 
4.1 What will this chapter cover? 
The previous chapter shows that behavioural intention towards GM foods can to some 
extent be explained by the components of the TPB (around 51%), here we look at other 
possible influences on perception. We know from warning label research that label 
variation, for example, can affect a person's perception of a product (Edworthy & Adams, 
1996; Wogalter et al., 1999). This chapter describes two studies designed to examine the 
extent to which the design characteristics and linguistic variation of labels indicating GM 
content, affect risk perception and consequently behavioural intention towards a product. 
The variations used are suggested from warning label research to have a significant effect 
on the perception of risk from a product, behavioural intention and/or behavioural 
compliance. These studies also assess whether the findings from warning label research 
generalize to the new area of GM food labelling. 
4.2 Study 2- GM Label Design Characteristics 
4.3 Introduction 
This study investigates the effect of GM label design characteristics on perceptions of GM 
foods and tests the extent to which GM label colour, shape, font size and content affect 
hazard perception and purchase intention. 
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Previous survey research indicates that an individual's perception of the risk associated 
with GM technology is related to their overall acceptance of GM food products in general. 
Greater perception of risk, for example, is related to a lack of acceptance of GM products 
in principle (Hoban & Kendall, 1992). This has also been demonstrated in chapter 3 of this 
thesis. Little is known, however, about how this acceptance of the use of biotechnology in 
food production in general is related to the acceptance of specific individual food products. 
Grove-White et al (1997) suggest that some products may be more acceptable than others, 
with meat and baby food products being deemed more unacceptable than non-food and 
processed snacks. Product type, however, is not the only possible variation that may affect 
perception. The findings from warnings research also indicate that the manner in which an 
individual is informed about a possible risk might also predict purchase intention 
(Edworthy & Adams, 1996). 
Warning label research suggests that changes in label design characteristics, such as label 
colour, font and border size, may alter the perceived urgency of a warning message on a 
label (Edworthy & Adams, 1996). These design characteristics include label colour, font 
size, border width, white space and shape. Typically the colour red is perceived to convey 
a higher level of hazard than orange, yellow, blue, green and white respectively (Braun & 
Silver, 1995; Young, 1991) and colour coding of hazard warnings has been shown to 
increase behavioural compliance compared to monochrome warnings (Rudin-Brown, 
Greenley, Barone, Armstrong, Salway and Norris, (2004). Larger font sizes have been 
suggested to increase perceived urgency relative to smaller font sizes on warning 
labels 
(Adams & Edworthy, 1995). Label shape has also been suggested to be a design variable 
likely to affect perceived hazard with angular shaped being preferred to more rounded 
shapes for conveying high 
hazard (Riley et al., 1982). 
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This previous warning label research therefore indicates that changing the design of a label 
can affect an individual's perception of the product, which in turn influences behaviour. In 
the case of warning label research, the behaviour would be compliance with the warning 
given. It is therefore suggested here that changing the design of a GM label may also affect 
perception and consequently behaviour. 
Campaigns exist to lobby for compulsory labelling of all GM foods products to allow 
consumer choice (e. g.. The Consumer Association). In the UK, GM products where the 
end products are significantly different in terms of DNA or protein content need to be 
labelled (Food Standards Agency, 2002). However the effect of such labelling on public 
perception is not known. Previous research into the effect of variation in the characteristics 
of warning labels on hazard perception would suggest that the type of label used to inform 
consumers may affect how much hazard is perceived and consequently purchase intention 
(Costello et al., 2002). This inverse relationship between perceived risk and behaviour 
forms the basis for warning label research. A recent survey by (Harrison et al., 2004) also 
found that higher levels of perceived risk decreased purchase intention for GM foods in 
both US and Italian consumers. There is considerable background research then to suggest 
a strong relationship between the perception of risk from GM produce and behavioural 
intention. 
Costello et al (2002) examined the effect of variation in label colour (red, blue, green, 
white), information source (Consumer Association, Manufacturer, Department of Health, 
no attributed source), GM content (contains GM, contains no GM) and probabilistic vs. 
definite wording (may contain, unlikely to contain) on self-reported measures of hazard 
perception and purchase intention for a food product. They found a strong inverse 
relationship between hazard perception and purchase intention; as hazard increased, 
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purchase intention decreased. Using analysis of variance, Costello et al., (2002) found a 
main effect of colour and content for measures of purchase intention and hazard 
perception. Red labels, as opposed to blue, green and white labels increased hazard 
perception and reduced purchase intention, as did labels indicating that the product was 
GM as opposed to non-GM in content. In addition a main effect of wording was found on 
hazard perception with the wording `contains GM' as opposed to `may contain GM' 
increased hazard perception. A main effect of information source on purchase intention 
was also found where labels attributed to a `Consumer Association' as opposed to 
`Department of Health' or `Manufacturer' increased purchase intention. These results 
suggest that public perceptions of specific GM food products are subject to variation 
dependant on the way in which the information indicating GM content is presented. This 
research suggests that the findings from warning label research generalise across to GM 
food labels, specifically the effect of colour, information source, and wording. 
This study furthers this work by examining the effect of other label design characteristics 
which have been shown to influence perceived hazard in warnings research. Here, the 
effect of GM label shape, colour, font size and GM content on self-reported measures of 
hazard perception and purchase intention is investigated. Warning label research suggested 
that label colour will affect how much hazard is conveyed by a warning, with red labels 
indicating higher levels of hazard than green and blue labels (Braun & Silver, 1995). Riley 
et al (1982) investigated the effect of label shape on hazard perception. Participants were 
asked which warning label shapes they preferred to convey different levels of hazard. In 
their study, pairs of shapes were presented to participants who then chose which of the two 
was their preferred indicator of hazard. When this was complete for all the shapes, a list 
was created with the most preferred shape at number I and the least preferred shape at 
number 19. The results suggest a 
label shape scale where more angular shapes (diamond, 
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hexagon, triangle) are viewed as indicating a higher level of hazard and more rounded 
softer shapes (circle, oval) a lower level of hazard. 
Adams and Edworthy (1995) investigated the effect of signal word font size and colour, 
border width and white space on the rated urgency of the label. The results of the first 
study indicated that larger text size and border width (as opposed to smaller text size and 
border width) increased the perceived urgency of the warning labels. Their second study 
examined the effect of signal word colour on perceived urgency. They found that the signal 
word needed to be approximately twice as big if written in black rather than red, to give the 
same rating of perceived urgency. 
It was expected that main effects for label colour, shape, font size and content would be 
found. It was also expected that red labels with a larger font size and a more angular shape 
would results in the highest perceived hazard and therefore lowest purchase intention 
ranking, thereby generalising the findings from warning label research into the area of GM 
informational labels and adding validity and reliability to the previous findings by Costello 
et al (2002). Previous warning label research also suggests that gender may affect reactions 
to warning labels, with females perceiving greater hazard than males (Wogalter et al., 
1999). Therefore it was expected that gender would be a significant main effect on hazard 
perception and purchase intention. It was decided to test this by including gender as a 
between-subjects variable. 
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4.4 Method 
Design 
There were four within subject variables, colour (red, blue, green, white), shape (diamond, 
hexagon, oval), font size (8pt, 12pt) and content (contains GM ingredients, contains no 
GM ingredients). The shapes chosen were ranked high, medium and low hazard indicators 
(diamond, 2.5, hexagon, 6, oval, 16.5) by participants of the study by Riley et al, (1982). 
The colours were chosen because they had been used in previous warning label research 
and because they are colours actually used on food products to indicate GM content. The 
font sizes used were chosen because they were both readable on the same size label. 
Although the labels were the same size in both cases, the label with the larger font would 
have displayed a correspondingly smaller amount of background white space. The full 
factorial combinations of shape, colour, font and content resulted in 48 different labels 
with one picture of the products with no label to act as a control. A selection of the labels 
used in the study can be found in Appendix D. 
Participants 
40 participants aged 18 to 54 took part in the study, 23 female and 17 male. All were 
literate and English-speaking. The participants were recruited through posters displayed at 
the University of Plymouth and paid £2.50. 
Stimuli and Materials 
Factorial combinations of all levels of colour, shape, font size and content resulted in 48 
different labels. The labels were scanned onto identical pictures of the food product. The 
food product was a packet of `Cheesy Bites' which is a snack cheese biscuit. This product 
was chosen because it was vegetarian and a snack processed food. A picture of the Cheesy 
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Bite packet can be found in Appendix E. This food type was suggested to be likely to 
appeal to the majority of students taking part in the study and to be a more acceptable type 
of GM product than a meat or natural product (Grove-White et al, (1997). In their focus 
groups, Grove-White et al (1997) found that acceptance of the genetic modification of 
plant genes was much more acceptable that the genetic modification of animal genes. The 
product also had attractive packaging without a well-known brand name. Brand is 
suggested in literature to be a major factor influencing food choice (Steptoe et al., 1995). 
A picture of the food product with no label acted as the control. Each label had the word 
`Notice' as a header. The word `Notice' was used to draw the attention of the participant to 
the label indicating GM content. The wording for the labels indicating that the product was 
GM was `Contains genetically modified ingredients'. The wording for the labels indicating 
that the product was GM-free was `Contains no genetically modified ingredients'. Both 
GM and non-GM labels were included in this study. This is because labels currently exist 
to indicate that products are GM and non-GM. The findings from the warning label 
research reviewed above suggest that label design changes will increase hazard perception 
for messages conveying a possible hazard (GM). It is not known, however, if these design 
changes will have the same effect for messages conveying no hazard (non-GM). The labels 
although different shapes, were approximately equivalent in area. 
Procedure 
Participants were presented with folders containing 49 photographs of the food product 
each with a different label, in one of 4 different randomised orders. When viewing the 
pictures, participants were told that each product was the same price and quality and they 
should assume in principle that they would buy the product. The participants were asked 
`How likely would you be to buy the product? ' and directed to indicate the number that 
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best represented their answer on a scale which ran from 0 to 8 where 0 represented the 
answer `Not at all' and 8 represented `Extremely likely'. Participants were also asked 
`How much hazard is indicated by the label? ' and indicated their answer on a scale which 
ran from 0 to 8, where the number 0 represented the answer `No hazard' and the number 8 
represented `Extreme Hazard'. A nought to 8 scale was used here because this scale had 
been used in Costello et al, 2002 and using the same scale here would allow direct 
comparison of the results. 
4.5 Results 
The results sections in this chapter are split into sections on hazard perception and then 
sections on purchase intention. Each section describes the main effects, then two way 
interactions and then the three way interactions. Please note that there are many two and 
three-way interactions and each interaction is described in turn and displayed in graph 
form. These interactions will be discussed overall in Chapter 8. 
Hazard Perception 
The mean score for hazard perception for each of the labels is shown in Table 21. The label 
with the lowest hazard perception score is at the top of the table and the label with the 
highest hazard perception score is at the bottom of the table. Hazard perception was higher 
for the GM as opposed to non-GM labels. The mean score for the control condition where 
the food product was shown with no label was 1.44. 
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Picture 
number 
Shape 
name 
Colour 
name 
Font 
name 
Content name 
Mean hazard 
perception 
score 
Standard 
deviation 
48 Oval White Small No GM 1.05 1.47 
46 Oval White Large No GM 1.08 1.49 
32 Hexagon White Small No GM 1.10 1.32 
30 Hexagon White Large No GM 1.15 1.73 
14 Diamond White Large No GM 1.20 1.64 
42 Oval Green Large No GM 1.28 1.57 
44 Oval Green Small No GM 1.31 1.40 
26 Hexagon Green Large No GM 1.33 1.89 
16 Diamond White Small No GM 1.40 1.45 
49 Control Control Control Control 1.44 2.43 
10 Diamond Green Large No GM 1.45 1.66 
12 Diamond Green Small No GM 1.50 1.45 
22 Hexagon Blue Large No GM 1.50 1.60 
28 Hexagon Green Small No GM 1.50 1.70 
24 Hexagon Blue Small No GM 1.63 1.39 
6 Diamond Blue Large No GM 1.68 1.82 
38 Oval Blue Large No GM 1.80 1.90 
8 Diamond Blue Small No GM 1.88 1.65 
40 Oval Blue Small No GM 1.98 2.07 
34 Oval Red Large No GM 2.18 2.07 
2 Diamond Red Large No GM 2.23 2.24 
20 Hexagon Red Small No GM 2.28 1.99 
4 Diamond Red Small No GM 2.30 1.83 
18 Hexagon Red Large No GM 2.30 2.32 
36 Oval Red Small No GM 2.35 1.53 
47 Oval White Small Contains GM 3.20 1.82 
23 Hexagon Blue Small Contains GM 3.25 1.85 
45 Oval White Large Contains GM 3.25 2.07 
31 Hexagon White Small Contains GM 3.35 1.99 
29 Hexagon White Large Contains GM 3.38 2.21 
13 Diamond White Large Contains GM 3.45 2.18 
15 Diamond White Small Contains GM 3.45 1.93 
43 Oval Green Small Contains GM 3.45 1.81 
25 Hexagon Green Large Contains GM 3.62 1.91 
37 Oval Blue Large Contains GM 3.68 1.89 
41 Oval Green Large Contains GM 3.68 1.82 
39 Oval Blue Small Contains GM 3.73 2.04 
7 Diamond Blue Small Contains GM 3.78 1.80 
27 Hexagon Green Small Contains GM 3.80 1.81 
5 Diamond Blue Large Contains GM 3.83 1.89 
11 Diamond Green Small Contains GM 3.83 2.01 
21 Hexagon Blue Large Contains GM 3.93 1.95 
9 Diamond Green Large Contains GM 4.03 2.02 
35 Oval Red Small Contains GM 4.87 1.90 
3 Diamond Red Small Contains GM 4.98 2.33 
19 Hexagon Red Small Contains GM 5.05 2.08 
33 Oval Red Large Contains GM 5.13 2.07 
17 Hexagon Red Large Contains GM 5.23 2.13 
1 Diamond Red Large Contains GM 5.65 2.09 
Table 21 The mean scores for each of the 49 pictures for hazard perception in 
Study 2 
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Main Effects 
Repeated measures analysis of variance was used to investigate main effects and 
interactions. The full results of the analysis can be found in Appendix F, Table Fl. 
Colour 
A main effect of colour was found (F (2.012,105) =26.766, p=<0.01). Red labels increased 
hazard perception (3.782) relative to blue (2.739), green (2.574) and white (2.297) labels 
respectively. Paired comparisons were performed using Bonferroni adjustment which 
revealed a significant difference between red and blue labels (1.084, p=<0.05), red and 
green labels (1.259, p=<0.05), red and white labels (1.523, p=<0.05) and blue and white 
labels only (. 439, p=<0.05). 
Shape 
A main effect of label shape was found (F (2,70) = 5.995, p<=0.01). Diamond-shaped 
labels (2.959) increased hazard perception relative to hexagon (2.818) and oval (2.767) 
labels respectively. Paired comparisons were performed using Bonferroni adjustment 
which revealed a significant difference between diamond and oval-shaped labels (. 202, 
p=<0.05). 
Content 
A main effect of label informational content was found (F (1,35) = 55.060, p=<0.01). GM 
content (4.017) increased hazard perception relative to non-GM labels (1.679). 
Font size 
No significant main effect of font size was found 
135 
Gender 
Gender was not found to be a significant between-subjects effect. 
Hazard Perception Interactions 
A significant interaction was found between colour and informational content (F (2.389, 
105) = 9.505, p=<0.01). For labels indicating GM content there was little difference 
between blue and green label scores. However for GM free label, blue labels scored higher 
than green labels as shown in Figure 5. The colour red also appeared to have a greater 
effect for GM as opposed to non-GM labels. 
Hazard 
Perception 
Red 
- Blue 
Green 
White 
Colour 
GM Non-GM 
Content 
Figure 5 The interaction between colour and content for hazard perception in 
Study 2 
A significant interaction was also found between font and content F (1,35) = 4.973, 
p=<0.05) as shown in Figure 6. For GM labels, the larger size font, 12pt, resulted in higher 
scores for hazard perception than the smaller font, 8pt, whilst for non-GM labels, the 
smaller font resulted in higher scores for hazard perception than the larger font. 
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Figure 6 The interaction between font and content for hazard perception in 
Study 2 
Three-way interactions 
A three-way interaction was found between shape colour and gender (F (6,110) = 3.589, 
p=<0.01). For red labels, the hexagon-shaped labels increased hazard perception in females 
and decreased hazard perception in males, relative to the diamond shaped labels, as shown 
in Figures 7 and S. The reverse pattern was found for green labels where the hexagon 
shape increased hazard perception for males and decreased for females, relative to the 
diamond shaped labels. 
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Figure 7 The interaction between shape and colour for female participants in 
Study 2 
Gender = Male 
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Figure 8 The interaction between shape and colour for male participants in 
Study 2 
Purchase Intention 
The mean scores for hazard perception for each of the 49 pictures are shown in Table 22. 
The label with the lowest purchase intention score is at the top of the table and the label 
with the highest purchase intention score is at the bottom of the table. Purchase intention 
was higher for the non-GM labels and the mean score for the control condition where the 
food product was shown with no label was 4.825. 
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Picture 
number 
Shape 
name 
Colour 
name 
Font name Content name 
Mean purchase 
intention score 
Standard 
deviation 
1 Diamond Red Large Contains GM 1.30 1.59 
17 Hexagon Red Large Contains GM 1.43 1.66 
33 Oval Red Large Contains GM 1.73 1.87 
19 Hexagon Red Small Contains GM 1.78 1.97 
35 Oval Red Small Contains GM 1.82 1.85 
3 Diamond Red Small Contains GM 1.88 1.74 
5 Diamond Blue Large Contains GM 2.30 1.84 
41 Oval Green Large Contains GM 2.38 1.75 
21 Hexagon Blue Large Contains GM 2.40 2.00 
25 Hexagon Green Large Contains GM 2.41 1.93 
15 Diamond White Small Contains GM 2.48 1.93 
43 Oval Green Small Contains GM 2.48 1.88 
13 Diamond White Large Contains GM 2.50 1.96 
27 Hexagon Green Small Contains GM 2.50 1.97 
7 Diamond Blue Small Contains GM 2.53 1.71 
39 Oval Blue Small Contains GM 2.53 1.84 
11 Diamond Green Small Contains GM 2.58 2.20 
9 Diamond Green Large Contains GM 2.60 2.01 
37 Oval Blue Large Contains GM 2.63 2.01 
23 Hexagon Blue Small Contains GM 2.75 2.03 
47 Oval White Small Contains GM 2.90 2.22 
31 Hexagon White Small Contains GM 2.95 2.18 
29 Hexagon White Large Contains GM 2.98 2.03 
45 Oval White Large Contains GM 3.18 2.00 
20 Hexagon Red Small No GM 4.25 2.10 
4 Diamond Red Small No GM 4.35 1.92 
2 Diamond Red Large No GM 4.40 2.05 
36 Oval Red Small No GM 4.40 2.05 
18 Hexagon Red Large No GM 4.48 2.30 
40 Oval Blue Small No GM 4.65 2.02 
34 Oval Red Large No GM 4.83 2.04 
49 Control Control Control Control 4.83 2.50 
12 Diamond Green Small No GM 4.88 2.03 
24 Hexagon Blue Small No GM 4.90 1.80 
6 Diamond Blue Large No GM 4.93 2.01 
8 Diamond Blue Small No GM 4.98 1.99 
28 Hexagon Green Small No GM 5.05 1.91 
38 Oval Blue Large No GM 5.05 2.05 
44 Oval Green Small No GM 5.21 2.09 
22 Hexagon Blue Large No GM 5.25 1.78 
10 Diamond Green Large No GM 5.28 1.96 
16 Diamond White Small No GM 5.35 1.83 
26 Hexagon Green Large No GM 5.35 1.89 
30 Hexagon White Large No GM 5.48 1.81 
42 Oval Green Large No GM 5.50 1.98 
14 Diamond White Large No GM 5.58 1.82 
32 Hexagon White Small No GM 5.58 1.77 
48 Oval White Small No GM 5.73 1.87 
46 Oval White Large No GM 6.03 1.56 
Table 22 The mean scores for purchase intention for each of the 49 pictures in 
Study 2 
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Main Effects 
Repeated measures analysis of variance was used to investigate main effects and 
interactions. The full results of the analysis can be found in Appendix F, Table F2. 
Colour 
A significant main effect of label colour was found (F (2.127,105) 15.364, p=<0.01). 
White labels scored highest for purchase intention (4.227) followed by green (3.865), blue 
(3.775) and red (3.095) labels. Paired comparisons were performed using Bonferroni 
adjustment which revealed a significant difference between red and blue labels (-. 684, 
p=<0.05), red and green labels (-. 795, p=<0.05) and red and white labels (-1.171, 
p=<0.05). Red labels therefore reduced the mean score for purchase intention by . 684 
when compared to blue labels. 
Shape 
A significant main effect of label shape was found (F (2,70) = 12.540, p=<0.01). Oval 
labels scored highest for purchase intention (3.840) followed by hexagon (3.748) and 
diamond (3.633) labels. Paired comparisons were performed using Bonferroni adjustment 
which revealed a significant difference between diamond and hexagon-shaped labels (- 
. 113, p=<0.05), 
diamond and oval-shaped labels (-. 220, p=0.05) and hexagon and oval 
shaped labels (-. 107, p=0.05). 
Content 
A significant main effect of GM content was found (F (1,35) = 55.148, p=<0.01). Non- 
GM labels (5.107) scored a great deal higher than GM labels (2.374) for purchase 
intention. 
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Font size 
Purchase 
intention 
No significant main effect of font size was found 
Gender 
Gender was not found to be a significant between-subjects effect. 
Purchase Intention Interactions 
A significant interaction was found between font and informational content (F (1,35) = 
12.708, p=<0.01). For GM labels, the smaller font (8pt) scored higher for purchase 
intention, whilst for non-GM labels, the larger font (12pt) scored higher for purchase 
intention as shown in Figure 9. 
Large 
Small 
Font 
GM Non-GM 
Content 
Figure 9 The interaction between font and content for purchase intention in 
Study 2 
A significant interaction was found between shape and colour (F (6,210) = 2.615, 
p=<0.05). For the white labels, changing the shape from diamond to oval increased 
purchase intention as shown in Figure 10. For the red labels, changing the shape from 
hexagon to oval increased purchase intention. 
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Purchase 
intention 
Shape 
Colour 
Figure 10 The interaction between shape and colour for purchase intention in 
Study 2 
A significant interaction was found between gender and label shape F (2,70) = 4.204, 
p=<0.019). The female participant scores for purchase intention were highest for the 
hexagon, then oval-shaped labels followed by the diamond shape, with little difference 
between the hexagon and oval scores. In contrast, the male participants scored the oval 
shape highest, then the hexagon, followed by the diamond as shown in Figure 11. 
Diamond 
Hexagon 
Oval 
Shape Purchase 
intention 
4,2- 
4,0- 
38- 
3,6- 
3.4- 
3,2 
Female Male 
Gender 
Figure 11 The interaction between gender and shape for purchase intention in 
Study 2 
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Diamond Hexagon Oval 
A significant interaction was found between shape, gender and content (F (2,70) = 3.389, 
p=<0.05) as shown in Figures 12 and 13. The shape of the labels had a greater effect on 
purchase intention scores for the female participants for the GM as opposed to non-GM 
labels. Whereas for males, label shape had a greater effect for non-GM labels as opposed 
to GM labels. 
Diamond 
- Hexagon 
Oval 
Purchase 
intention 
Content 
Figure 12 
Diamond 
-1 
Hexagon 
Oval 
Purchase 
intention 
Figure 13 
Content 
Gender= Female 
Shape 
The interaction between shape and content for females in Study 2 
Gender = male 
GM Non-GM 
Shape 
The interaction between shape and content for males in Study 2 
Hazard Perception and Purchase Intention 
A strong inverse relationship was found between the mean score 
for hazard perception and 
purchase intention for the 49 different labels with a Pearson correlation of -. 
979, p=X0.01. 
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GM Non-GM 
Figure 11 graphs the mean scores for each label type for purchase intention against hazard 
perception. It demonstrates the inverse relationship between these two variables; as hazard 
perception decreases, purchase intention increases. Figure 14 also shows that there is a big 
difference between the mean scores for GM and non-GM labels as characterised by the two 
distinct groupings on the graph. 
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Figure 14 The relationship between hazard perception and purchase intention for 
mean scores for each label type in Study 2 
4.6 Discussion 
Significant main effects were found for colour, shape and GM content on hazard 
perception and purchase intention. These results support the findings of Costello et al., 
(2002) that GM label colour and GM content have main effects on both purchase intention 
and hazard perception. In addition, these findings are extended to include a main effect of 
label shape for both measures. The effect of shape variation on hazard perception was in 
the order predicted by the scale of Riley et al (1982) with the diamond-shaped labels 
yielding the highest hazard perception scores, followed by the hexagon and then the oval 
labels. For purchase intention, the results were reversed with the highest purchase intention 
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mean score for the oval labels followed by the hexagon and diamond, hence again 
demonstrating the inverse relationship between measures of hazard perception and 
purchase intention. However interesting interactions were found between label shape and 
gender, and content, shape and gender. These results suggest that males are more sensitive 
to label shape variation than women, especially for labels indicating non-GM content. 
Whilst no main effect of font size was found, significant interactions were found between 
font and GM content for both measures. For GM labels, the smaller font scored higher for 
purchase intention, whilst for non-GM labels, the larger font scored higher for purchase 
intention The reverse was found for hazard perception scores. This suggests that it is only 
best to use a larger font with information that is likely to be perceived as non-hazardous in 
order to increase purchase intention. These results suggest a magnification of the effect of 
high hazard level of one factor (GM content) with another (large font size). They also show 
that the higher perceived hazard level created by GM as opposed to non-GM content is 
able to be reduced by using a low hazard levels of design factors such as smaller font size. 
The control condition (with no label indicating GM content) yielded lower hazard 
perception than all GM labels and most GM-free labels in white and green. This differs 
slightly from Costello et al (2002) where the control condition yielded lower hazard 
perception and higher purchase intention than all other labels. These results suggest that 
particularly red and blue GM-free labels are still associated with hazard regardless of the 
informational content. A similar pattern was indicated in the purchase intention mean 
scores where the control condition resulted in a score that was higher than all GM labels 
and most non-GM labels except red hexagon and diamond-shaped labels. It appears, 
therefore, that red and angular-shaped labels can override the increase in purchase 
intention and decrease in hazard perception related to this example of GM-free wording. 
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A significant effect of label content was shown with GM labels scoring significantly higher 
for hazard perception than non-GM labels. In addition to this finding a very strong inverse 
relationship was found across all label types between hazard perception and purchase 
intention. This finding means that it is likely that efforts to make the labels appear less 
hazardous will increase purchase intention. 
In summary, these results suggest that many factors affect perceptions of GM foods 
including the components of the TPB, perceived `outrage' and now label design 
characteristics. The findings of Costello et al (2002) are supported in that a main effect of 
colour was found for purchase intention and hazard perception for informational labels 
indicating both GM and non-GM content. The results of Costello et al (2002) have also 
been expanded to include a significant main effect of label shape. 
These results suggest that factors other than the components of the TPB (namely attitudes, 
subjective norms, and control beliefs) and perceived `outrage' can affect perceptions of 
genetically modified foods. Hence the predictive power of social cognition models such as 
the TPB (Ajzen, 1991) may be improved by the inclusion of label design characteristics in 
the model when predicting the purchase of GM foods. In this case label design 
characteristics have been shown to affect both hazard perception and purchase intention. 
These results were suggested by warning label research and here we find evidence that the 
findings from warning label research have generalised to the new context of GM food 
labelling. 
The previous study investigated the impact of GM label design characteristics on measures 
of hazard perception and purchase 
intention. The following study will examine the extent 
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to which linguistic variation on the wording of GM labels affects hazard perception and 
purchase intention. 
4.7 Study 3- Linguistic Variation on GM Labels 
4.8 Introduction 
This study investigates the extent to which GM label wording, signal word, and the use of 
a personal pronoun affect hazard perception and behavioural intention. 
Mandatory labels are currently required for Genetically Modified (GM) food products in 
the European Union. The Food Standards Agency guidelines suggest that the wording 
`This product contains genetically modified organisms' should be used to indicate GM 
content on food products in the UK (Food Standards Agency, 2002). They also suggest the 
wording `This product is produced from Genetically Modified Soya' could be used. There 
is, however, no current legislation to mandate for the wording of GM- free labels. 
Consequently a range of labels exist such as `Contains no GM ingredients' and `GM Free'. 
Little is known as to the effect that these or any alternative wording to indicate GM content 
will have on consumer perception of food products. 
Previous warning label research suggests that linguistic variation on labels affects not only 
the perceived risk from the product, but also behaviour (Edworthy & Adams, 1996). This 
warning label research suggests that a range of linguistic variations have an effect on 
hazard perception, such as the presence or absence of a signal word (Braun & Silver, 1995; 
Wogalter & Silver, 1990; Young, 1998) and the effect of a personal pronoun on 
compliance (Edworthy et al., 2004). The presence of any signal word has been shown to 
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increase perceived hazard, with some signal words conveying more hazard than others 
(Wogalter, Jarrard, & Simpson, 1992). The strength of signal words, placed on the top of 
warning labels, have been calibrated into a list with words such as `Deadly' conveying 
more hazard than `Urgent', `Important' and `Notice' respectively (Hellier, Wright, 
Edworthy, & Newstead, 2000; Wogalter et al., 1992; Young, 1998). The use of personal 
pronoun such as the wording `You should be aware that this product.... ' vs `this 
product..... ' on pesticide labels has also been demonstrated to increase compliance with 
instructions (Edworthy et al., 2004). There is, therefore, some indication in the previous 
research that linguistic variation on labels affects the perception of the product, and 
consequently behaviour. 
Previous research by this research team has also found that the manipulation of a linguistic 
variation, probabilistic versus definite wording, had a significant effect on purchase 
intention for labels indicating GM content (Costello, et al 2002). The results of the 
previous study and that of Costello et al (2002) have therefore demonstrated the 
generalisation of the findings from warning label research to this new area of GM label 
research. One previous study also suggests that subtle changes in the wording of labels 
indicating GM content can have a dramatic effect on measures of attitude, purchase 
intention and risk perception. Park and Lee (2003) examined the effect of using the words 
`genetic modification', `genetic engineering', `bioengineering' and `biotechnology' on 
labels on tomato soup. They found that the use of the words bioengineering and genetic 
engineering increased purchase intention and decreased hazard perception relative to 
genetic modification and biotechnology. It was therefore hypothesized that the effect of 
linguistic variation on warning labels may transfer to labels indicating GM content. 
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This study examines the effect of linguistic variation in GM labels on measures of hazard 
perception and purchase intention. Five factors were examined, namely Signal word, 
Personal Pronoun, Process, Item, and GM content. The signal word manipulations were no 
signal word, `notice', or `important' on the label indicating GM content. The personal 
pronoun manipulations were the presence or absence of the wording `You should be aware 
that' on the label indicating GM content. These manipulations were suggested by previous 
warning label research to be likely to affect risk perception and consequently increase 
compliance with the instructions given on the label of the product (Hellier et al., 1995; 
Wogalter et al., 1992). Process was an indication of the type of product and stated either 
`this product contains GM' or `this product is produced from GM'. These two wordings 
are those currently mandated for use in the UK (Food Standards Agency, 2004). Item was 
one of two alternative descriptions of the GM content and stated either `GM ingredients' or 
`GM organisms'. The word `organism' is mandated for use on labels indicating that a 
product is GM. Previous research, however, suggests that many participants are repulsed 
by the word organism in this context and see a product labelled as containing GM 
organisms as something `alive' or `with bugs in' (Costello et al., 2001). Content indicated 
whether the product was GM or non-GM. It was expected that each of the five linguistic 
variations would affect hazard perception and consequently purchase intention. 
In addition to examining the effect of linguistic variation on measures of purchase 
intention and hazard perception, the study also attempts to further examine the relationship 
between these two variables. The results of study 1 (Chapter 3) would have suggested a 
statistically significant relationship between hazard perception from GM foods in general 
and purchase intention with regard to GM foods in general in the region of R-squared = 
0.6. This is somewhat smaller than that found in the study reported above when examining 
reactions to specific labels on a product. The reason 
for this difference is unknown. One 
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possibility is that the high correlation previously found in the studies is artificially high due 
to the methodology used in such studies. Typically participants are shown a picture of a 
label and then asked to indicate perceived hazard and purchase intention for each label 
before progressing on to the next label, hence both rankings are made often on the same 
response sheet. It was hypothesized that this could this be artificially increasing the 
strength of the relationship between hazard perception and purchase intention. 
This study therefore also examines the effect of participants making their judgements of 
perceived hazard and purchase intention either a) together for each label or b) separately - 
purchase intention for all labels and then hazard perception for all labels. This variable is 
hereafter termed 'ranking'. 
On the basis of the previous research reviewed earlier, it was expected that each of the 5 
linguistic variations (personal pronoun, signal word, process, item and content) would 
affect hazard perception and consequently purchase intention. It was also expected that if 
participants ranked hazard perception and purchase intention together, then their responses 
would be more correlated than if they ranked them separately. 
4.9 Method 
Design 
There were five within-subject variables, signal word (none, notice, important) process 
(contains GM, produced from GM), item, (GM organisms, GM ingredients) personal 
pronoun (none, you should be aware that) content (GM, no GM). This full factorial 
combination of the factors above resulted in 49 pictures. A selection of the labels can be 
found in Appendix G. 
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Participants were randomly allocated to either condition a) where they rated purchase 
intention and hazard perception together for each label, or condition b) where they rated 
purchase intention and then hazard perception separately for all labels. Where participants 
ranked the purchase intention and hazard perception separately, half of the participants 
rated hazard perception first and purchase intention second, whilst the other half ranked 
purchase intention first and hazard perception second. 
Participants 
Seventy one participants aged 18 to 51 took part in the study, 20 were male and 51 female. 
All were undergraduate students at the University of Plymouth and took part in exchange 
for a coursework credit or were paid £3. Thirty four participants rated purchase intention 
and hazard perception separately and 37 rated them together. All had English as their first 
language. 
Stimuli and Materials 
Factorial combinations of all levels of signal word, process, item, personal pronoun and 
content produced 48 different labels. The labels were scanned onto identical pictures of the 
food product. A picture of the food product with no label acted as the control. Each label 
was of identical size with a white background and black Times New Roman text of size 10 
font. The same food product was used as in the previous study namely the `Cheesy Bites' 
packet. 
Procedure 
Participants were presented with a folder containing 49 photographs of the food product 
each with a different 
label, in one of 5 different randomised orders. When viewing the 
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pictures, participants were told that each product was the same price and quality and they 
should assume in principle that they would buy the product. Participants were asked `How 
much hazard is indicated by the label? ' and indicated their answer on a scale which ran 
from 0 to 8, where the number 0 represented the answer `No hazard' and the number 8 
represented `Extreme Hazard'. The participants were also asked `How likely would you be 
to buy the product? ' and directed to indicate the number that best represented their answer 
on a scale which ran from 0 to 8 where 0 represented the answer `Not at all' and 8 
represented `Extremely likely'. 
Participants in condition a) were provided with an answer sheet with numbered boxes in 
which to answer both questions after viewing each picture. Participants in condition b) 
were provided with two separate answer booklets with numbered boxes for each picture. 
These participants only were asked to complete the booklet asking for ratings of purchase 
intention first for every picture. Only when that task had been completed were they asked 
to rate the pictures again for hazard perception in their other answer booklet. 
4.10 Results 
Hazard Perception 
The mean scores for hazard perception for each of the 49 pictures are shown 
in Table 23. 
The label with the lowest hazard perception is at the top of the table and the label with the 
highest hazard perception score is at the bottom of the table. The mean scores for hazard 
perception were higher for GM labels. The mean score for 
hazard perception for the 
control (no label) condition was 1.10. 
152 
Picture Signal 
word 
Process Item 
Personal 
pronoun 
Content 
name 
Mean can 
score 
Standard 
deviation 
4 None Contains Ingredient No PP No GM 
. 
72 1.16 
34 Notice Contains Ingredient PP No GM 
. 
85 1.44 
8 None Contains Organism No PP No GM 
. 
87 1.00 
2 None Contains Ingredient PP No GM 
. 
93 1.23 
12 None Produced Ingredient No PP No GM . 94 1.29 36 Notice Contains Ingredient No PP No GM . 96 1.52 28 Notice Produced Ingredient No PP No GM 1.00 1.33 
20 Notice Contains Ingredient No PP No GM 1.03 1.37 
49 Control Control Control Control 1.10 2.12 
10 None Produced Ingredient PP No GM 1.11 1.52 
44 Important Produced Ingredient No PP No GM 1.13 1.52 
38 Important Contains Organism PP No GM 1.17 1.37 
6 None Contains Organism PP No GM 1.20 1.17 
16 None Produced Organism No PP No GM 1.21 1.38 
18 None Contains Ingredient PP No GM 1.24 1.70 
24 Notice Contains Organism No PP No GM 1.28 1.35 
26 Notice Produced Ingredient PP No GM 1.28 1.68 
22 Notice Contains Organism PP No GM 1.34 1.45 
40 Important Contains Organism No PP No GM 1.34 1.66 
48 Important Produced Organism No PP No GM 1.35 1.79 
30 Notice Produced Organism PP No GM 1.37 1.53 
32 Notice Produced Organism No PP No GM 1.46 1.55 
14 None Produced Organism PP No GM 1.49 1.53 
46 Important Produced Organism PP No GM 1.63 2.08 
42 Important Produced Ingredient PP No GM 1.80 1.90 
3 None Contains Ingredient No PP GM 3.46 2.10 
1 None Contains Ingredient PP GM 3.58 2.09 
11 None Produced Ingredient No PP GM 3.75 2.05 
19 Notice Contains Ingredient No PP GM 3.77 2.11 
27 Notice Produced Ingredient No PP GM 3.82 1.98 
9 None Produced Ingredient PP GM 3.86 2.11 
7 None Contains Organism No PP GM 3.90 2.02 
5 None Contains Organism PP GM 3.92 2.08 
17 None Contains Ingredient PP GM 3.99 1.93 
43 Important Produced Ingredient No PP GM 4.04 2.14 
15 None Produced Organism No PP GM 4.16 2.16 
25 Notice Produced Ingredient PP GM 4.20 2.05 
13 None Produced Organism PP GM 4.32 2.02 
31 Notice Produced Organism No PP GM 4.35 2.05 
29 Notice Produced Organism PP GM 4.38 2.03 
41 Important Produced Ingredient PP GM 4.42 2.28 
33 Notice Contains Ingredient PP GM 4.49 2.25 
35 Notice Contains Ingredient No PP GM 4.54 2.24 
23 Notice Contains Organism No PP GM 4.61 2.11 
21 Notice Contains Organism PP GM 4.72 2.04 
47 Important Produced Organism No PP GM 4.85 2.20 
37 important Contains Organism PP GM 4.97 2.11 
39 Important Contains Organism No PP GM 5.08 2.08 
45 Important Produced Organism PP GM 5.23 2.23 
Table 23 The mean scores for hazard perception for each of the 49 pictures used 
in Study 3 
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Main Effects 
Repeated measures analysis of variance revealed significant main effects for all five 
within-subject variables. The full results of the analysis can be found in Appendix H, Table 
H1. 
Signal word 
A main effect of signal word was obtained (F (1.349,132) = 15.819, p=<0.01). The use of 
the signal word `important' generated higher scores for hazard perception (2.86) than 
`notice' (2.66) and no signal word (2.34). Paired comparisons were performed using 
Bonferroni adjustment which revealed a significant difference between labels with no 
signal word and notice labels (. 319, p=0.05), no signal word and important labels (. 535, 
P=<0.05) and notice and important labels (. 216, p=<0.05). 
Process 
A main effect of process was found (F (1,66) = 7.556, p=<0.01). The use of the wording 
`produced from GM' generated higher scores for hazard perception (2.67) than `contains 
GM' (2.58). 
Item 
A main effect of item was found (F (1,66) = 14.541 p=<0.01). The use of the word 
`organism' generated higher mean scores for hazard perception (2.82) than the word 
`ingredient' (2.42). 
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Personal pronoun 
A main effect of personal pronoun was found (F (1,66) = 11.519, p=<0.01). The inclusion 
of a personal pronoun in the form of the phrase `You should be aware that' (2.70) 
generated higher mean scores for hazard perception than no use of personal pronoun 
(2.54). 
Content 
A main effect of content was found (F (1,66) = 149.918, p=<0.01). The product being GM 
generated much higher mean scores for hazard perception (4.11) than for non-GM labels 
(1.13). 
Gender 
Tests of between-subjects effects revealed no significant effect of either gender or ranking 
for measures of hazard perception. Whether the measures of hazard perception and 
purchase intention were made together or separately was not a significant between subjects 
factor affecting the results. 
Hazard Perception Interactions 
A significant interaction was found between signal word and process (F (2,132) = 4.236, 
p=<0.05). Using a signal word increased hazard perception to a greater extent for labels 
with the `produced from' as opposed to `contains' wording as shown in Figure 15. 
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lazard 
perception 
Figure 15 The interaction between label signal word and process in Study 3 
A significant interaction was found between signal word and content (F (1.481,132 = 
8.219, p=<0.01). Using the signal word important increased hazard perception for the GM 
rather than non-GM labels as shown in Figure 16. 
GM 
-Non-GM 
Content 
None Notice Important 
Signal 
word 
Figure 16 The interaction between signal word and GM content in Study 3 
A significant interaction was found between Item and Content (F (1,66) = 4.834, 
p=<0.05). The use of the word `organism', as opposed to `ingredient', increased hazard 
perception for the non-GM labels as shown in Figure 17. 
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Figure 17 The interaction between item and GM content in Study 3 
Three-way Interactions 
A significant interaction was found between Signal word, Process and Personal Pronoun (F 
(2,132) = 8.412, p=<0.01). Using the wording `produced from' rather than `contains' 
increased hazard perception when the word `notice' was used as a the signal word for no 
personal pronoun labels as shown in Figures 18 and 19. 
Personal Pronoun 
Hazard 
perception 
Contains 
Produced 
Process 
None Notice Important 
Signal word 
Figure 18 The interaction between signal word and process for personal pronoun 
labels in Study 3 
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No personal pronoun 
Hazard 
perception 
Ingredient 
Organism 
Process 
None Notice Important 
Signal word 
Figure 19 The interaction between signal word and process for no personal 
pronoun labels in Study 3 
A significant interaction was found between Signal word, Process and Content (F (1.606, 
132) = 4.356, p=<0.01). For GM labels, using the signal word notice rather than no signal 
word increased hazard perception to a lesser extent for the ingredient labels as shown in 
Figure 20. For non-GM labels, using the signal word notice increased hazard perception 
for both ingredient and organism labels as shown in Figure 21. 
GM 
azard 
erception 
i 
Ingredient 
Organism 
Process 
None Notice Important 
Signal word 
Figure 20 The interaction between signal word and process for GM labels in 
Study 3 
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i 
Non-GM 
Hazard 
perception 
Ingredient 
Organism 
Process 
None Notice Important 
Signal word 
Figure 21 The interaction between signal word and process for non-GM labels in 
Study 3 
A significant interaction was found between Personal Pronoun, Content and Gender (F (1, 
66) = 4.148, p=<0.05). The use of a personal pronoun increased hazard perception for GM 
labels in females as shown in Figure 22. In contrast, the use of a personal pronoun 
increased hazard perception for non-GM labels in males as shown in Figure 23. 
Gender Female 
Hazard 
perception 
ýd 
io 
D9- 
pp No PP 
Personal Pronoun 
11 
- GM 
Non-GM 
Content 
Figure 22 The interaction between personal pronoun and content for females in 
Study 3 
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Gender male 
Hazard 
perception 
PP No PP 
Personal Pronoun 
Figure 23 The interaction 
Study 3 
Purchase Intention 
- GM 
- Non-GM 
Content 
between personal pronoun and content for males in 
The mean scores for hazard perception for each of the 49 pictures are shown in Table 24. 
The label with the lowest hazard perception score is at the top of the table and the label 
with the highest hazard perception score is at the bottom of the table. The mean scores for 
purchase intention were higher for non-GM labels. The mean purchase intention score for 
the control (no label) condition was 4.87. 
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Picture 
number 
39 
Signal 
word 
Important 
Process 
description 
Contains 
Item 
description 
Organism 
Personal 
pronoun 
No PP 
Content 
name 
GM 
Mean 
score 
1.58 
Standard 
deviation 
1.71 
37 Important Contains Organism PP GM 1.61 1.84 
47 Important Produced Organism No PP GM 1.61 1.84 
45 Important Produced Organism PP GM 1.65 1.77 
21 Notice Contains Organism PP GM 1.70 1.69 
13 None Produced Organism PP GM 1.72 1.72 
15 None Produced Organism No PP GM 1.73 1.87 
31 Notice Produced Organism No PP GM 1.80 1.78 
23 Notice Contains Organism No PP GM 1.87 1.90 
5 None Contains Organism PP GM 2.01 1.92 
35 Notice Contains Ingredient No PP GM 2.01 1.68 
27 Notice Produced Ingredient No PP GM 2.04 1.70 
29 Notice Produced Organism PP GM 2.04 1.86 
7 None Contains Organism No PP GM 2.07 1.94 
25 Notice Produced Ingredient PP GM 2.07 1.58 
9 None Produced Ingredient PP GM 2.10 1.60 
43 Important Produced Ingredient No PP GM 2.10 1.70 
11 None Produced Ingredient No PP GM 2.15 1.78 
41 Important Produced Ingredient PP GM 2.15 1.77 
19 Notice Contains Ingredient No PP GM 2.20 1.64 
1 None Contains Ingredient PP GM 2.27 1.70 
17 None Contains Ingredient PP GM 2.27 1.64 
33 Notice Contains Ingredient PP GM 2.27 1.82 
3 None Contains Ingredient No PP GM 2.41 1.88 
14 None Produced Organism PP No GM 4.42 1.90 
46 Important Produced Organism PP No GM 4.43 2.22 
6 None Contains Organism PP No GM 4.56 1.89 
32 Notice Produced Organism No PP No GM 4.56 1.71 
16 None Produced Organism No PP No GM 4.61 1.88 
48 Important Produced Organism No PP No GM 4.62 1.95 
30 Notice Produced Organism PP No GM 4.63 1.85 
24 Notice Contains Organism No PP No GM 4.69 1.84 
8 None Contains Organism No PP No GM 4.70 2.03 
22 Notice Contains Organism PP No GM 4.70 1.98 
38 Important Contains Organism PP No GM 4.85 1.90 
40 Important Contains Organism No PP No GM 4.85 1.95 
49 Control Control Control Control Control 4.87 2.42 
28 Notice Produced Ingredient No PP No GM 4.93 1.89 
2 None Contains Ingredient PP No GM 4.99 1.86 
12 None Produced Ingredient No PP No GM 4.99 1.87 
10 None Produced Ingredient PP No GM 5.04 1.80 
26 Notice Produced Ingredient PP No GM 5.04 1.90 
18 None Contains Ingredient PP No GM 5.07 1.94 
42 Important Produced Ingredient PP No GM 5.20 2.01 
20 Notice Contains Ingredient No PP No GM 5.23 1.71 
4 None Contains Ingredient No PP No GM 5.24 1.86 
34 Notice Contains Ingredient PP No GM 5.39 1.91 
36 Notice Contains Ingredient No PP No GM 5.41 1.75 
44 Important Produced Ingredient No PP No GM 5.44 1.76 
Table 24 The mean scores for hazard perception for each of the 49 pictures in 
Study 3 
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Main Effects 
Repeated measures ANOVA revealed significant main effects on purchase intention for 
Process, Item, and Content, but not for Signal word or Personal Pronoun. The full results 
of the analysis can be found in Appendix H, Table H2. 
Process 
A main effect of process was found (F (1,67) =10.743, p=<0.01). Purchase intention was 
higher for the wording `contains GM (3.56) than for `produced from GM' (3.48). 
Item 
A main effect of item was found (F (1,67) = 17.321, p=<0.01). Purchase intention was 
higher for the use of the word `ingredient' (3.73) than for `organism' (3.28). 
Content 
A main effect GM content was found (F (1,67) =123.488, p=<0.01). Purchase intention 
was much higher for `non-GM' (4.84) than for `GM' labels (2.17). 
Gender 
As per hazard perception, tests of between-subjects effects revealed no significant effect of 
either gender or ranking for measures of purchase intention. 
Purchase Intention Interactions 
A significant interaction was found between Content and Gender (F (1,67) = 4.657, 
p=<0.05). Purchase intention for the GM labels was greatly reduced for females as 
opposed to males as shown in Figure 24. 
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Purchase 
intention 
ý., 
\ 
GM 
Non-GM 
Content 
Male Female 
Gender 
Purchase 
intention 
Figure 24 The interaction between gender and content for purchase intention in 
Study 3 
A significant interaction was found between Signal word and Content (F (1.811,134) = 
7.640, p=<0.01). The use of the signal word `important' increased purchase intention for 
the non-GM labels, and decreased purchase intention for the GM labels as shown in Figure 
25. 
GM 
Non-GM 
Content 
None Notice Important 
Signal word 
Figure 25 The interaction between content and signal word for purchase intention 
in Study 3 
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Three-way Interactions 
A significant interaction was found between Signal word, Process and Personal Pronoun (F 
(2,134) = 3.688, p=<0.01). For the personal pronoun labels, the use of the signal word 
notice increased purchase intention for both contains and produced from labels as shown in 
Figure 26. In contrast, for the no personal pronoun labels, the use of the word notice 
decreased purchase intention for contains and produced from labels as shown in Figure 27. 
Personal Pronoun 
Purchase 
intention 
3A 
- Contains 
- Produced 
Process 
None Notice Important 
Signal word 
Figure 26 The interaction between process and signal word for personal pronoun 
labels in Study 3 
No Personal Pronoun 
Purchase 
intention 
Contains 
Produced 
Process 
None Notice Important 
Signal word 
Figure 27 The interaction between process and signal word for personal pronoun 
labels in Study 3 
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A significant interaction was found between Signal word, Item and Gender (F (2,134) _ 
3.475, p=<0.05). The use of the word `notice' decreased purchase intention for organism 
labels in males and increased purchase intention in females as shown in Figures 28 and 29. 
The use of the word `ingredient' or `organism' did not alter purchase intention in males for 
important labels. However, for females, using the word `ingredient' increased purchase 
intention, whilst `organism' decreased purchase intention on important labels as also 
shown in Figures 28 and 29. 
Gender = Male 
Purchase 
intention 
Ingredient 
Organism 
Item 
Figure 28 The interaction between item and signal word for males in Study 3 
Gender = Female 
'urchase 
itention 
- 
Ingredient 
- Organism 
Item 
Figure 29 The interaction between item and signal word for females in Study 3 
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None Notice Important 
Signal word 
None Notice Important 
Signal word 
A significant interaction was found between Signal word, Process and Content (F (1.778, 
134) = 3.812, p=<0.05). The use of the word important decreased purchase intention for 
contain labels only for GM labels and increased purchase intention for non-GM labels as 
shown in Figures 30 and 31. The use of the word `notice' decreased purchase intention for 
produced from labels only for GM and not non-GM labels as also shown in Figures 30 and 
31. 
GM 
Purchase 
intention 
Contains 
Produced 
Process 
None Notice Important 
Signal word 
Purchase 
intention 
Figure 30 The interaction between item and signal word for GM labels in Study 3 
Non-GM, 
Yý 
Contains 
Produced 
Process 
None Notice Important 
Signal word 
Figure 31 The interaction between item and signal word for non-GM labels in 
Study 3 
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Hazard Perception and Purchase Intention 
A strong inverse relationship was found between the mean score for hazard perception and 
purchase intention for the 49 different labels with a Pearson correlation of -. 982, p=<0.01 
being found. Figure 32 graphs the mean scores for each label type for purchase intention 
against hazard perception. It demonstrates the inverse relationship and also shows that 
there is a big difference between GM and non-GM labels characterised by the two distinct 
groupings on the graph. 
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Figure 32 The relationship between hazard perception and purchase intention for 
mean scores for each label type in Study 3 
4.11 Discussion 
In this study, all five factors (Signal word, personal pronoun, item, process and content) 
were found to have a significant effect on hazard perception. The signal word `Important' 
resulted in a higher mean score for hazard perception than `Notice' or no signal word 
respectively. This finding is in the direction suggested by Hellier et al's (2000) arousal 
strength ranking of signal words. The wording `Produced from GM' yielded a higher mean 
score for hazard perception than the wording `Contains GM' and the wording `GM 
organism' yielded higher mean hazard perception score then the wording `GM ingredient'. 
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123456 
It is argued here that the reasons for the higher hazard perception and lower purchase 
intention for organism labels requires further investigation. It may be though, that although 
all living creatures are organisms (plant and animal), the word organism may be associated 
with animals and the previous research suggests that the modification of animals is less 
acceptable than the modification of plants (Grove-White et al., 1997; Hallman, 2000; 
Hoban & Kendall, 1992). 
The use of the personal pronoun in the form of the wording `You should be aware that' 
increased hazard perception compared to the absence of the wording. This finding suggests 
that the increased compliance found by Edworthy et al (2004) may be due to increased 
hazard perception. Finally, the presence or absence of GM content had the greatest effect 
on hazard perception. Those labels indicating that the product was GM yielded a much 
higher mean score for hazard perception than those indicating that the product was not 
GM. 
Only `Process', `Item' and `GM content' were found to have significant effects on 
purchase intention. These results were in the reverse direction to those found for hazard 
perception. The wording `produced from GM' decreased purchase intention relative to 
`Contains GM' and the wording `GM organism' decreased purchase intention relative to 
`GM ingredient'. GM content again had the greatest effect on the mean scores for purchase 
intention. Those labels indicating that the product was GM greatly decreased purchase 
intention. 
Whilst significant main effects on hazard perception were found for all 5 factors, only 
process, item, and content had main effects on purchase intention. What explanation could 
we have for this difference? One possibility is that not enough participants were run, 
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however this study was a within-subjects design which increases statistical power so it may 
just be that some levels of factors affect increase hazard, but that does not change the 
likelihood of purchase. An alternative explanation is the nature of these linguistic 
variations. These variations were whether the product was `produced from' or `contained', 
GM or non-GM `ingredients' or `organisms'. Hence it is possible that these linguistic 
variations were interpreted by participants as describing possible differences in the nature 
of the product with some differences being significantly less desirable than others. 
However the signal word and personal pronoun variations although affecting hazard 
perception did not significantly affect purchase intention. These variations, although 
attracting attention to the label and its informational content, may not necessarily have 
changed the impression of the product itself. 
The results of the interactions found in study 3 also find some support for the idea that 
label design factors add up to further increase hazard perception. The interaction between 
signal word and GM content show a greater increase in hazard perception for GM labels 
with important as a signal word. In addition, using the wording ingredient as opposed to 
organism on non-GM labels decreased hazard perception to a greater extent. This finding is 
in line with warning label research where certain tradeoffs can be made between label 
variations. Adams and Edworthy (1995) for example, found that the same signal word in 
black needed to be approximately twice as big to convey the same perceived urgency. 
These results support the generalisation of findings from warning label research to the new 
area of GM food labelling. The results of this study also support the findings of the 
previous study that several factors affect perception of GM foods. The components of the 
TPB, perceived `outrage', label design characteristics and now label linguistic variation 
have all been demonstrated to have an effect on perceptions of GM foods. 
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These results did not support the expectation that `ranking' would have a significant effect. 
Whether the participants rated each product for purchase intention and each label for 
hazard perception together or separately had no statistically significant effect. This means 
that there is no evidence that the strong relationship demonstrated between hazard 
perception and purchase intention is made artificially high by the methodology used in the 
study. 
One possible explanation for the strong inverse relationship found between hazard 
perception and purchase intention in this study is that the ratings were made of individual 
labels on one specific product rather than with regard to GM food products in general 
(which was the case for the questionnaire based study 1, where risk perception and 
behavioural intention were not found to be so closely linked). Future research may be 
needed to establish if this is indeed the case. The explanation for the two groups of data 
points displayed on the graph of hazard perception against purchase intention (Figure 13) 
is that one group represents GM labels and the other non-GM labels. This explanation is 
supported by the mean scores for GM and non-GM labels. 
The strong correlation found between hazard perception and purchase intention of -0.982 
supports the previous findings by Costello et al (2003; 2002). That is, as the perceived 
hazard from the label on the product increased, the perceived likelihood of purchasing the 
product reduced. From these results then, we would argue that low hazard label designs 
and wordings would be needed to reduce hazard perception and increase purchase intention 
for products labelled as GM. 
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General Discussion 
These two experimental studies examined the effect of design characteristics and linguistic 
variation on hazard perception and purchase intention. The results of study 2 found a main 
effect for label shape, colour and content, but not font size for measures of both hazard 
perception and purchase intention. They also suggest that a wide range of interactions exist 
including a possible effect of gender on response to GM labels, with males being more 
sensitive to design variables, whilst purchase intention for GM foods in general is lower 
for females. The results of study 3 suggest that signal word, process, item, personal 
pronoun and GM content all have a main effect on hazard perception, but that content, 
process and item only have an effect on purchase intention. It was therefore hypothesized 
that maybe some label variations change the perception of the nature of the product (e. g. 
Contains GM organisms vs May contain GM ingredients) whilst others merely bring the 
reader's attention to the label (such as signal word or personal pronoun). There are some 
three-way interactions for hazard perception and purchase intention in the results sections 
of this chapter that have not been discussed, these will be discussed more fully in Chapter 
8. 
Study 3 also investigated whether methodological considerations in the way the data was 
collected could be responsible for the almost perfect inverse relationship found between 
hazard perception and purchase intention. The way the data was collected was not a 
significant between-subjects factor and strong negative correlations were found in both 
studies, which adds validity and reliability to this finding. The findings from both these 
studies and from Costello et al (2002) provide evidence that the findings from warning 
label research generalise into GM food label research. They also provide evidence that the 
level of hazard perceived is related directly to the intention to purchase a specific product. 
However it is likely that GM label variation will have less effect in real purchasing 
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situations because the stimuli are more noticeable than under test conditions (Reimar, 
2001). 
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Chapter 5 BEHAVIOURAL INTENTION FOR A SPECIFIC 
GM PRODUCT 
5.1 What will this chapter cover? 
This chapter describes the development and testing of a shortened version of the original 
questionnaire used in chapter 3 of this thesis. This was created to investigate whether the 
component of the TPB could provide an explanation for how label changes affect 
behavioural intention in further studies (these will be described in chapter 6). 
5.2 Introduction 
Chapter 3 described a survey designed to measure whether the components of the TPB 
(Ajzen, 1991) or perceived `outrage' (Sandman, 1987) are predictive of perceptions of GM 
foods in general. The TPB specifies the predictors of behavioural intention and behaviour. 
The model suggests that behavioural intention can be predicted on the basis of an 
individual's attitude towards the behaviour, their subjective norm and the perceived 
behavioural control over the behaviour. The results of chapter 3 indicated that both the 
TPB components and perceived `outrage' were predictive of the intention to buy GM foods 
in general. The questionnaire consisted of 40 items to measure the components of the TPB, 
12 to measure `outrage', two general risk items and four demographic items. The 
questionnaire was therefore fairly long. These 40 items were used in Study 1, chapter 3, 
because the TPB components of the questionnaire were based on recommendations by 
Connor and Sparks (1996). They operationalise all components of the model including, for 
example, normative influence and motivation to comply (which predict subjective norm). 
In contrast Cook et al (2002) use a much shorter questionnaire when attempting to predict 
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the intention to buy GM produce. They only measure the higher level components such as 
attitudes, subjective norms, and control beliefs. There is, therefore, some variety in the 
number of items used in previous research when operationalising the TPB, including 
studies that only measure the higher order components. 
Chapter 4 described the results of two studies (2 and 3) which were designed to measure 
the effect of GM label design and linguistic variation on perceptions of a specific food 
product, the Cheesy Bite product. These variations being, for example, the label colour, 
shape or the use of specific wordings like `Contains GM organisms'. The method used in 
these studies requires the participant to answer only two questions measuring purchase 
intention and hazard perception, for each possible factorial combination of label design. 
This resulted in the two measures been taken 49 times in order for every combination of 
factors to be rated. A full factorial design was necessary in order to be able to separate out 
the effect of each individual factor affecting perception such as label colour or the font size 
of the wording. What is not known, however, is the psychological process by which the 
label variations affect risk perception and purchase intention. 
The TPB has 
, 
been successfully used to explain and predict behaviour in a variety of 
instances (see chapter 3, section 3.2) and the results of chapter 3 would suggest that the 
TPB is useful in explaining the relationship between attitudes and the behavioural intention 
to buy GM foods in general. Operationalising the TPB in questionnaire format yielded an 
adjusted R-squared value of . 506, meaning that the components predicted 
just under 51% 
of the variation in the behavioural intention to buy GM foods. Attitudes (pes<0.01) only 
were found to be significant predictors of the behavioural intention to buy GM foods. It 
may be then, that the TPB is a appropriate model to use to predict behavioural intention 
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towards a specific food product with different labels, as the model is suggested to work 
better for specific behaviours rather than behaviour in general (Ajzen, 1988). 
Previous literature on attitudes to biotechnology suggests that attitudes may be affected by 
the perceived risk from GM foods with those perceiving a higher risk from GM foods 
being more likely to have a negative attitude to GM foods (Hoban, 1997; Hoban & 
Kendall, 1992; Moon & Balasubramanian, 2004). It may be then, that different label 
variations increase the perception of risk from the product which affect attitudes, 
subjective norms, and control beliefs, which then affect behavioural intention as shown in 
Figure 33. 
Figure 33 The possible process by which GM label variation may affect the 
behavioural intention to buy GM produce in Study 4 
Alternatively attitudes to buying a product may not change as a result of altering the label. 
This has not as yet been tested for a specific GM product with different labels. 
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The questionnaire devised in study 1 (chapter 3) was able to measure components of the 
TPB and attitude in particular was predictive of behavioural intention to purchase GM 
foods in general. This questionnaire, however, was 58 items long. It would therefore not be 
practical, due to time constraints, fatigue and boredom to ask participants to complete a 58 
item questionnaire for each label that they saw. Study (4) therefore attempts to create a 
shortened version of the questionnaire for use in future studies. 
Chapter 3 also investigated the ability of a measure of `outrage' (Sandman, 1987) to 
predict the behavioural intention to buy GM foods. This measure of `outrage', however, 
only predicted around 35% of behavioural intention whereas the TPB predicted 51%. The 
TPB was therefore thought to be the best model to explain how label design variations 
affect perceptions of GM foods. The addition of the measure of `outrage' to the TPB did 
increase its predictability from 51 % to 57%, but the outrage scale was 12 items long. It was 
therefore decided not to include `outrage' in the revised questionnaire at this stage in order 
to keep the number of items in the questionnaire to a minimum. 
This study consisted of a questionnaire which contained 3 different sections. The items in 
the questionnaire attempted to measure whether the components of the TPB were 
predictive of a) the intention to buy GM foods in general b) the intention to buy a specific 
product and c) items designed to measure demographic variation. It was expected that the 
components of the TPB would be able to predict behavioural intention to a greater extent 
for the specific product, rather than for the intention to buy GM foods in general. This was 
because the authors of the TPB suggest that the model works best when the target 
behaviour is very specific in time, place, and context (Ajzen, 1988). It was expected that 
the shortened version of the questionnaire would be able to predict the intention to buy GM 
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foods in general (this study) to the same extent as the longer version (chapter 3), as the new 
questionnaire was constructed from items used previously. 
5.3 Method 
Design 
The questionnaire consisted of 24 items as shown in Appendix I, Section 11. The 
questionnaire was formatted in three sections. The first section was designed to measure 
the predictability of the TPB with regard to buying GM foods in general. The second 
section was designed to measure the predictability of the TPB with regard to buying a 
specific GM product. To make the study as realistic as possible, the product chosen was 
GM tomatoes as they are one of the only three GM products licensed for sale in the UK at 
present. GM tomatoes had also been used as the product of interest by Saba and Vassallo 
(2002). The third section recorded demographic variables such as age and gender. 
In the general section of the questionnaire, the items used were taken directly from the 
questionnaire developed in study 1. Items 1-4 which were designed to measure attitude 
across a scale and were `To buy GM foods would be ..... extremely bad, extremely 
beneficial, extremely foolish, extremely positive' respectively. Item 5 was designed to 
measure subjective norm and was worded `Most people who are important to me think I 
should buy GM foods'. Item 6 was designed to measure perceived behavioural control and 
was worded `I would have complete control over whether of not I bought GM food'. Items 
7-9 were designed to measure behavioural intention and were worded `I intend to/would 
like to/expect to buy GM foods'. Item 10 was designed to measure behaviour and was 
worded `I have bought GM foods'. These 10 items then were identical to those used in 
study 1 to measure attitudes, subjective norms, and control beliefs. The other items not 
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used here, but that were present in study 1, were those designed to measure the lower order 
components which predict attitudes, subjective norms, and control beliefs (Connor & 
Sparks, 1996). The lower order components being behavioural beliefs, outcome 
evaluations, normative influence, motivation to comply, control beliefs and power. The 
four item scale to measure attitude and three item scale to measure behavioural intention 
were kept because in the previous research (Richardson et al., 1993; Sparks et al., 2001), 
scales are normally used for these constructs, where as single items have been used for 
measuring subjective norm and control beliefs (Cooke et al., 2002). The final 5 items 
measured gender, age, employment status and the presence of children under the age of 18 
in the home. 
The section of the questionnaire applied to the specific behaviour of buying GM tomatoes 
contained 10 items that were identical to the first ten general items except the wording 
`GM foods' was exchanged for `GM tomatoes'. 
Two versions of the questionnaire (1 and 2) were created. This was to control for order 
effects, which may occur as a result of, for example, the section on GM foods being 
completed before the section on GM tomatoes. In questionnaire (1) items 1-10 asked about 
buying GM foods, whilst items 11-20 asked about buying GM tomatoes. The reverse was 
true for questionnaire (2) as shown in Appendix I, Section 12. All other aspects of the 
questionnaire were identical. 
Participants 
Seventy two participants (unpaid) took part in the study and formed an opportunistic 
sample recruited in local pubs and cafes. Thirty eight of the participants were male and 34 
female. They were aged between 19 and 64 with a mean age of 32.58 years. Nineteen had 
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at least one child under the age of 18 in the house. 34 were employed, 10 employed part- 
time, 15 were students, 9 not employed and 4 were retired. Thirty eight participants 
answered questionnaire (1) first and 34 answered questionnaire (2) first. 
Procedure 
Each participant was invited to participate and informed verbally of their right to withdraw 
from the study. Participants agreeing to take part were given a questionnaire to complete. 
Participants were offered a brown envelope in which to seal their questionnaire, which was 
collected by the experimenter. Participants were alternately given either questionnaire (1) 
or (2). 
5.4 Results 
Reversed items were re-coded, for example, to ensure that a positive attitude to GM 
resulted in a high score. The internal consistency of each of the scales was tested using 
SPSS. The Cronbach's alpha for the GM attitude scale was . 87, 
for GM behavioural 
intention was . 86, 
for GM tomato attitude scale was . 84 and 
for GM tomato behavioural 
intention was . 89. A reliable scale would 
be expected to have an alpha score of 70% or 
more so all scales showed high internal consistency. 
The GM Food Section of the Questionnaire 
Pearson correlations between the variables were carried out in order to determine which of 
the variables were highly correlated and therefore unlikely to be identified as independent 
predictors in the regression analysis a shown in Table 25. A correlation was found between 
measures of attitude and subjective norm. 
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Attitude S Norm 
Attitude 
. 340** S Norm 
. 340** PBC 
BI Bu 
. 692** . 436** Beh Buy 
. 371** . 405** 
PBC BI Buy Beh Bu 
. 692** . 371** 
. 436** . 405** 
. 478** 
. 478** 
Table 25 The correlations between factors for intention to buy GM foods in 
general in study 4 
** All correlations were significant at p=<0.01 
Two linear regressions were then carried out using SPSS, these were to investigate the 
extent to which attitudes, subjective norms and perceived behavioural control predicted 
behavioural intention and the extent to which behavioural intention and perceived 
behavioural control predicted behaviour as shown Table 26. The two columns to the left of 
the table display the Beta and significance levels for the regression of behavioural intention 
to buy GM foods whereas the two columns to the right of the table display the Beta and 
significance levels for the self reported buying of GM foods. 
For the intention to buy GM foods, the adjusted R-squared value was . 506, (F (3,68) = 
25.222, p<0.01). Attitude (p=<0.01) and subjective norm (p=<0.05) were significant 
predictors of behavioural intention to buy GM foods, whereas perceived behavioural 
control was not as shown in Table 26. 
Intention to buy GM Self-reported buying of GM foods 
B Significance B Significance 
Attitude . 616 . 001 Subjective norm . 237 . 011 
PBC -. 052 . 
545 -. 025 . 
817 
Beh intention . 
480 . 
001 
Table 26 The coefficients for behavioural intention to buy and self reported 
buying of GM foods 
Analysis of reported buying of GM products in general using behavioural intention and 
perceived behavioural control yielded an adjusted R-squared value of . 207 (F (2,69) = 
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10.267, p=<0.011). Behavioural intention was a significant predictor of self-reported 
purchasing behaviour (p=<0.01), but perceived behavioural control was not as shown in 
Table 26. 
The GM Tomato Section of the Questionnaire 
Pearson correlations between the variables were carried out in order to determine which of 
the variables were highly correlated and therefore unlikely to be identified as independent 
predictors in the regression analysis a shown in Table 27. A correlation was found between 
measures of attitude and subjective norm. 
Attitude S Norm PBC BI Buy Beh Buy 
Attitude 
. 
265** 
. 752** 
S Norm 
. 
265** 
. 354** . 266** 
PBC -. 256** 
BI Bu 
. 
752** 
. 
354** . 279* 
Beh Buy 
. 
266** -. 256* . 
279* 
Table 27 The correlations between factors for intention to buy GM Tomatoes 
Study 4 
Two linear regressions were then carried out using SPSS, these were to investigate the 
extent to which attitudes, subjective nouns and perceived behavioural control predicted 
behavioural intention and the extent to which behavioural intention and perceived 
behavioural control predicted behaviour as shown Table 28. The two columns to the left of 
the table display the Beta and significance levels for the regression of behavioural intention 
to buy GM foods whereas the two columns to the right of the table display the Beta and 
significance levels for the self reported buying of GM foods. 
Regression analysis of the intention specifically to buy GM tomatoes by attitude, 
subjective norm and perceived behavioural control revealed an adjusted R-squared value of 
0.569 (F (3,67) = 31.757, p<0.01). Attitude (pes<0.01) and subjective norm (p=<0.05) 
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were significant predictors of behavioural intention to buy GM tomatoes, whereas 
perceived behavioural control was not as shown in Table 28. 
Intention to buy GM Self-reported buying of GM foods 
B Significance B Significance 
Attitude . 705 . 001 
Subjective norm . 178 . 034 
PBC -. 059 . 462 -. 255 . 025 
Beh intention 
i 1 
. 331 . 004 
Table 28 The coefficients for behavioural intention to buy and self reported 
buying of GM tomatoes 
** All correlations were significant at p=<0.01 *significant at p=<0.05 
Analysis of reported buying of GM tomatoes using behavioural intention and perceived 
behavioural control yielded a lower adjusted R-squared value of . 150 (F 
(2,67) =7.099, 
p=<0.01). Behavioural intention (p=<0.01) and perceived behavioural control (p=<0.05) 
were significant predictors of self-reported purchasing behaviour as shown in Table 28. 
General vs Specific 
The majority of attitudes to buying GM foods in general and in the specific case of GM 
tomatoes were negative as shown in Table 29. The figures shown are the percentage of 
participants (n=72) who agreed with the statements. The figures show that although the 
results for perceived behavioural control, behavioural intention and behaviour are very 
similar for the general and specific application of the model, the attitude towards 
buying 
GM tomatoes is more positive towards buying GM foods in general. Subjective norm 
is 
also increased for the GM tomato application. In the measure of 
behaviour (self report) 
the number of participants who are unsure if they have eaten 
GM foods in general (31) or 
GM tomatoes (33) is high. 
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GM General GM tomato 
Attitude Negative 46% 39% 
Unsure 40% 47% 
Positive 14% 14% 
Subjective norm Low perceived pressure to buy 67% 63% 
Unsure 28% 35% 
High 6% 3% 
PBC Low control 33% 28% 
Unsure 15% 18% 
High Control 51% 53% 
Behavioural intention Intend to buy GM 10% 7% 
Unsure 26% 22% 
Don't intend to buy 64% 71% 
Behaviour Have bought 14% 14% 
Unsure 46% 43% 
Haven't bought 40% 42% 
Table 29 A comparison of the results from the general and specific application of 
the TPB in Study 4 
5.5 Discussion 
Regression analysis of the intention to buy GM foods in general by attitude, subjective 
norm and perceived behavioural control revealed an R-squared of . 506. This means a 
large 
proportion, approximately 51 %, of the variance in behavioural intention to buy GM foods 
in general could be predicted by components of the TPB. This figure is the same as that 
found in study 1 where 51 % of variation in the behavioural intention to buy GM foods was 
also explained by the TPB components. This is not surprising because the items from study 
1 were duplicated in the general section of the questionnaire. However, it is also the same 
result as that found by Spence and Townsend (2006). These results are therefore highly 
consistent with the previous results, even though the questionnaire has been shortened 
down to effectively 10 items and was given to a different sample of people. 
Regression analysis of the intention to buy specifically GM tomatoes by attitude, 
subjective norm and perceived behavioural control revealed an adjusted 
R-squared of 0.57. 
This indicated that approximately 57% of the variance in behavioural intention could be 
predicted by components of the TPB. 
Azjen (1991) suggests that the more specific the 
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context in which the model is used then the greater predictability of the results. This theory 
is borne out by these results where the model has greater predictability in the specific case 
of GM tomatoes (57%) than GM in general (51 %). 
Analysis of reported buying of GM products in general using behavioural intention and 
perceived behavioural control yielded an adjusted R-squared value of . 207. These results 
suggest that the TPB components are poor predictors (around 21 %) of behaviour with 
regard to the purchase of GM foods in general. A similar pattern was found for the self- 
reported buying of GM tomatoes. Analysis of reported buying of GM tomatoes using 
behavioural intention and perceived behavioural control yielded an R-squared value of 
. 150. This lower figure indicates that the components of the TPB are less able to predict 
self-reported behaviour in the case of buying GM tomatoes than buying GM foods in 
general. This may be because the participants do not have any specific memory of having 
bought a tin of GM tomatoes, but do feel that they have unwittingly bought GM foods in 
general at some stage. In support of this the results of the comparisons of questionnaire 1 
and 2 of this study (as displayed in the results section Table 40) show that whilst many do 
not intend to buy GM produce, the majority do not know whether they have bought it or 
not. This also provides one possible explanation for why the components of the TPB are 
able to predict behavioural intention fairly well, but predict self-reported behaviour rather 
poorly. 
The results of this study find that attitudes are significant predictors of the behavioural 
intention to buy GM foods in general (p=<0.01) and specifically GM tomatoes (p=<0.01). 
This is consistent with study 1 where attitudes alone predicted the behavioural intention to 
buy GM foods. In this study, however, subjective norms are also predictive of the 
behavioural intention to buy GM foods in general (p=<0.05) and the behavioural intention 
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to buy GM tomatoes (p=<0.05). It is possible that subjective norm was predictive in this 
study and not study 1 because a different sample of participants were used. It may be that 
this sample felt more influenced by the views of their friends and family than those who 
took part in study 1. It is worth noting that the mean age of participants in study 1 was 44 
whereas it was 32 in this study. 
5.6 Summary 
The results of the questionnaire studies described in this chapter have indicated that the 
components of the TPB are predictive of the behavioural intention to buy GM foods in 
general and for the intention to buy GM tomatoes. The model has therefore been 
successfully applied to a specific product. In addition, the shortening of the questionnaire 
from that used in study 1 does not seem to have reduced the predictiveness of the model. 
These studies have therefore provided a research tool, a shortened version of the original 
questionnaire which can be applied to a specific product. 
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Chapter 6 THE THEORY OF PLANNED BEHAVIOUR 
AND GM LABEL VARIATION 
6.1 What will this chapter cover? 
This chapter describes the results of two studies (studies 5 and 6) designed to investigate 
whether GM label design variations affect the components of the TPB. The first study 
measures attitudes, subjective norms, and control beliefs for a specific food product with 
four different GM label variations. The second study measures attitudes, subjective norms, 
control beliefs and a measure of perceived `outrage' for the same food product and four 
GM label variations. This study aims to identify the psychological process by which label 
design variations affect behavioural intention. 
6.2 Introduction 
The results of studies 2 and 3 (chapter 4) of this thesis, combined with those of Costello et 
al (2002), suggest that label design characteristics and linguistic variation affect 
perceptions of GM foods. Over the three studies, the results indicate that label colour, GM 
content, shape, signal word, process, item, personal pronoun, and information source affect 
measures of hazard perception, whilst only label colour, shape, process, item, GM content 
and wording affect purchase intention. These results have demonstrated that the findings 
from warning label research generalise across to GM informational labels. Little is known, 
however, as to the psychological process by which these label design and linguistic 
variations affect perception as shown in Figure 34. What is known is that 
if you change the 
label to increase the hazard perceived for a specific product, then purchase intention 
reduces. This means that making the label red, 
for example, increases perceived hazard 
186 
which then has a direct effect of reducing purchase intention. In addition, probabilistic vs 
definite wording had a significant effect on purchase intention but not hazard perception 
(Costello et al, 2002) so some label variations affect purchase intention without increasing 
hazard. These relationships are displayed in Figure 34. 
Label design 
change 
Increased hazard 
perception 
Purchase 
intention reduced 
Figure 34 The results of the label design experiments 
In contrast, the results of studies 1 and 4 (chapters 3 and 5 respectively), show that 
components the TPB such as attitude and subjective norm affect behavioural intention. In 
study 1, attitudes predicted the intention to buy GM foods in general. In study 4, attitudes 
and subjective norms predicted the intention to buy GM foods in general and specifically 
in the case of GM tomatoes. In study 4, perceived behavioural control was also a 
significant predictor of self-reported buying of GM tomatoes. These results then describe a 
psychological process by which an individual forms the intention to buy GM food and how 
that intention relates to behaviour as shown in Figure 35. What is not known from these 
studies, however, is how hazard perception is related to attitudes, subjective norms, and 
control beliefs. It may be that a change in label design characteristics affects the attitude, 
subjective norm or control belief, which then affects behavioural intention, or it could be 
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that these components are not affected and that label changes affect behavioural intention 
by some other process. 
Attitude toward 
buying GM 
products 
Subjective norm- 
perceived 
influence of 
others 
Behavioural 
intention to buy 
GM products 
Self-reported 
buying of GM 
products 
Control beliefs 
Figure 35 The psychological model by which behavioural intention is influenced 
in studies 1 and 4 
So in summary, studies 2 and 4 demonstrate the atheoretical effects of label design, whilst 
studies 1 and 4 provide a theoretical explanation of behavioural intention towards a 
specific GM product. What is not known, however, is whether or not the components of 
the TPB can explain how these label variations affect behavioural intention. That is, 
whether the effect is achieved, for example, through attitudes, subjective norms or control 
beliefs, or by some other mechanism. These two studies attempt to find a theoretical 
explanation for the psychological model by which label design variations affect purchase 
intention for a specific GM product. 
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6.3 Study 5 The TPB and GM Label Variation. 
6.4 Introduction 
This study primarily attempts to investigate whether label design variations affect 
components of the TPB, namely attitudes, subjective norms, and control beliefs and if it is 
by the same mechanism that perceived hazard and purchase intention are influenced. This 
study also seeks to examine the relationship between the measure of purchase intention 
used in the label studies, and the measure of behavioural intention used in the 
questionnaire studies. This is because the two measures are similar, but not identical. The 
measure of purchase intention used in studies 2 and 4 was the question `how likely would 
you be to buy this product? ' with an 8-point answer scale running from 0, not at all likely 
to 8, extremely likely. This measure was used in order to be able to directly compare the 
results obtained to those in Costello et al (2002). In contrast the measure of behavioural 
intention was a scale of 3 items. These were `I intend to buy GM tomatoes, I would like to 
buy GM tomatoes and I expect to buy GM tomatoes'. The 7 point answer scales ran from 1 
(strongly agree) to 7 (strongly disagree). Seven point scales were used here because they 
had been used in study 1. This measure was used after being suggested by Connor and 
Sparks (1996) as an appropriate way to measure behavioural intention when attempting to 
operationalise the TPB. The two measures (behavioural intention and purchase intention) 
are therefore similar but not identical. The relationship between these two constructs 
therefore needed to be tested. 
Due to practical constraints, it was not possible to examine how the components of the 
TPB might predict behaviour for all the possible label combinations previously used 
studies 2 and 3. This would create too many stimuli for participants to be able the same 
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questions in all cases. It was therefore decided to create four labels: a high hazard GM and 
non-GM label, and a low hazard GM and non-GM label. The next section describes a pilot 
study conducted to select the four labels to be used in the main study. 
6.5 Pilot Study 
6.6 Pilot Introduction 
This study was to determine which labels to use in the main study. In studies 2 and 3 
(chapter 4), significant effects on purchase intention and hazard perception were found for 
label design characteristics including label colour and shape. Red labels conveyed more 
hazard and reduced purchase intention when compared with blue, green and white labels 
respectively. This finding was predicted by the previous literature which suggests that red 
labels in particular convey high hazard, followed by orange, yellow, blue, green and black 
(Adams & Edworthy, 1995; Braun & Silver, 1995). Study 2 (chapter 4) of this thesis 
revealed a significant effect of GM label shape on hazard perception and purchase 
intention with more angular shapes such as diamond and hexagon shapes conveying more 
hazard than softer oval shapes. This finding was in line the findings of Riley et al (1982) 
whose participants ranked angular shapes as being most appropriate for conveying high 
hazard. Study 3 of this thesis (chapter 4) revealed that linguistic variation in the form of the 
wording GM organism vs GM ingredient increased hazard perception and reduced 
purchase intention. These effects were significant for labels indicating GM and non-GM 
content. Previous findings would predict this (Costello et al, 2001). Therefore label colour, 
shape and wording have shown significant effects on hazard perception and purchase 
intention and the effect shown has been in the direction suggested by previous research. 
GM content was found to be a strong predictor of negative attitude and low behavioural 
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intention to buy GM produce in general and for a specific product in chapters 3 and 5. A 
negative attitude and low behavioural intention towards GM as opposed to non-GM 
produce was suggested by previous research (Bredahl, 1999; Grove-White et al., 1997). In 
addition, chapter 4 describes how GM content had a strong significant effect on hazard 
perception and purchase intention. 
This pilot study attempts to create four labels: a high hazard GM and non-GM label and a 
low hazard GM and non-GM label. The investigations carried out so far in this thesis then 
reveal four main GM label factors which have not only been shown to affect reactions to a 
food product, but also are suggested by the previous literature to have such as an effect. 
These factors are label colour, shape, wording and content. A set of 16 labels was created 
based on factorial combinations of these four factors, with a view to selecting the four 
labels perceived as the highest and lowest hazard GM and non-GM label. The factors were 
colour (red/white), shape (diamond/oval), wording (organism/ingredient) and content 
(GM/non-GM). The choice of level for each factor was based on those levels found to be 
the most significantly different in the paired comparison tests in previous studies (chapter 
4). 
It was expected that label 9 (GM, Red, Diamond, Organism) would result in the highest 
hazard perception and lowest purchase intention. This is because the results of previous 
studies 2 and 3 of this thesis suggest that label design variations may be additive. It was 
also expected that label 16 (Non-GM, White, Oval, Ingredient) would result in the lowest 
hazard perception and highest purchase intention. 
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6.7 Pilot Method 
Design 
16 labels were created, each representing one of reach of the factorial combinations of the 
four factors. The factors were colour (red/white), shape (diamond/oval), wording 
(organism/ingredient) and content (GM/non-GM). Participants were asked `How much 
hazard is indicated by the label? ' and `How likely would you be to buy this product? ' for 
each of the 16 factorial combinations of label. The full list of labels created can be found in 
Table 30. The labels were presented on the bottom left hand corner of pictures of the 
Cheesy Bite packet used in previous studies (chapter 4). 
Label number Content Colour Shape Wording 
1 Non-GM Red Oval Organism 
2 GM Red Diamond Ingredient 
3 Non-GM White Oval Organism 
4 GM White Diamond Ingredient 
5 Non-GM Red Diamond Organism 
6 GM Red Oval Organism 
7 Non-GM White Diamond Organism 
8 GM Red Oval Ingredient 
9 GM Red Diamond Organism 
10 GM White Oval Organism 
11 Non-GM Red Oval Ingredient 
12 GM White Diamond Ingredient 
13 Non-GM White Diamond Organism 
14 Non-GM Red Diamond Ingredient 
15 GM White Oval Ingredient 
16 Non-GM White Oval Ingredient 
Table 30 A list of the labels created in the order shown to participants in Study 5 
Participants 
Twenty five unpaid student and staff members from the University of Plymouth took part 
in the pilot study. They were aged between 18 and 45 years, 10 were male and 15 female. 
192 
Materials 
Each participant was shown a folder containing 16 pictures, one for each of the labels. 
They were also given an answer booklet to complete with one section, containing the two 
questions, for each picture. 
6.8 Pilot Results 
The mean score was calculated for each of the 16 labels as displayed in Table 31. In 
general, hazard perception was higher and purchase intention lower for the GM as opposed 
to non-GM labels. The highest mean score for hazard perception for a GM label (4.69) was 
label 9 (red, diamond, organism). For a non-GM label (1.69) it was label 5 (red, diamond, 
organism). The lowest mean score (3.13) for hazard perception for a GM label (3.13) was 
label 15 (white, oval, ingredient). For a non-GM label (. 75) it was label 16 (white, oval, 
ingredient). 
Label 
No. 
Content Colour Shape Wording Purch. 
Intention 
Mean 
Purch. 
Intention 
SD 
Hazard 
Perc. 
Mean 
Hazard 
Perc. 
SD 
1 Non-GM Red Oval Organism 3.5 2.366 1.38 1.544 
2 GM Red Diamond Ingredient 1 1.265 4.31 2.774 
3 Non-GM White Oval Organism 3.5 2.191 1.19 1.515 
4 GM White Diamond Ingredient 1.31 1.448 3.81 2.482 
5 Non-GM Red Diamond Organism 3.44 2.279 1.69 1.537 
6 GM Red Oval Organism 1.06 1.289 4.5 2.251 
7 Non-GM White Diamond Organism 3.69 2.301 1.44 1.672 
8 GM Red Oval Ingredient 1.19 1.377 4.12 2.446 
9 GM Red Diamond Organism 1.13 1.310 4.69 2.651 
10 GM White Oval Organism 1.31 1.401 4.19 2.738 
11 Non-GM Red Oval Ingredient 3.62 2.473 1.4 1.724 
12 GM White Diamond Ingredient 3.69 2.442 . 86 1.167 
13 Non-GM White Diamond Organism 1.56 2.032 3.62 2.553 
14 Non-GM Red Diamond Ingredient 3.25 2.113 1.44 1.788 
15 GM White Oval Ingredient 1.62 2.125 3.13 2.446 
16 Non-GM White Oval Ingredient 3.56 2.337 . 75 1.065 
Table 31 The mean scores for each label in Study 5 
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6.9 Pilot Discussion 
The purpose of this pilot study was to choose four labels to represent the highest hazard 
and lowest hazard for GM and non-GM labels. This was to create four stimuli for the main 
study where labels were required for a two factor design (hazard, GM content) with two 
levels of each factor (high hazard/low hazard, GM/non-GM). Analysis of the mean scores 
for each label revealed that the labels suggested in previous studies (chapter 4) generated 
the highest (red, diamond, organism) and lowest (white, oval, ingredient) hazard 
perception scores. Consequently four labels were suggested for use in the main study: 
Label 9. High hazard (red, diamond, organisms), GM (re-numbered label 1) 
Label 15. Low hazard (oval, white, ingredients), GM (re-numbered label 2) 
Label 5. High hazard (red, diamond, organisms), non-GM (re-numbered label 3) 
Label 16. Low hazard (oval, white, ingredients), non-GM (re-numbered label 4) 
These labels were those suggested by the previous research and have been re-numbered 1 
to 4 for the main study to make them easier to use in the main study. The four labels used 
can be found be found in Appendix J. 
6.10 The Main Study 
The following section describes how measures of attitude, subjective norm and perceived 
behaviour control were taken for each of the four labels displayed on the product. As in the 
introduction, (section 6.2), this was to investigate whether or not changes in label design 
affect the components of the TPB. It was expected that hazard level and GM content would 
affect the components of the TPB, namely attitudes, subjective norms, and control 
beliefs 
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which would then in turn affect behavioural intention. What was not known was which 
components would be affected by hazard level (iconic content) and which by GM content 
(informational content). 
6.11 Main Study Method 
Design 
The study was a within subjects design. Each participant viewed each of the four pictures 
of the food product and answered the same questions for each picture. The product was the 
same as used in previous studies in this thesis, a packet of `Cheesy Bites'. The photograph 
of the packet was edited to remove brand name and price details. The four labels were 
constructed as a result of a2x2 design. The factors were GM content (GM/non-GM) and 
hazard level (high/low). The labels were placed on the bottom left hand side of the `Cheesy 
Bites' packet. The pictures were displayed in four different files. Each of the files 
contained the pictures in a different order. Full details of the contents of each file can be 
found in Appendix K. 
Each participant answered 11 questions for each picture. The first 9 questions were 
designed to measure attitudes, subjective norms, and control beliefs. These questions were 
adapted from those used in study 4, the only difference being that the wording GM 
tomatoes was replaced by `this product'. These were answered on a 7-point scale running 
from 1 (strongly agree) to 7 (strongly disagree). The last two questions were those used in 
the label design studies to measure hazard perception and purchase intention. Hazard 
perception was answered on a 7-point scale that ran from 1 (extremely hazardous) to 
7 (not 
at all hazardous). Purchase intention was measured on a scale that ran 
from 1 (extremely 
likely) to 7 (Not at all likely). In previous studies (Costello et al., 2003; Costello, Hellier, 
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& Edworthy, 2005; Costello et al., 2002) an 8-point scale was used to measure hazard 
perception and purchase intention. A7 point scale was used in this study so that the scales 
were consistently numbered throughout the questionnaire for the benefit of the 
respondents. A measure of both purchase intention and behavioural intention would be 
taken for each different picture for each person, thereby allowing a direct comparison 
between the measures. The following list contains the question number and the items used 
in this study: 
1) To buy this product would be extremely beneficial 
2) To buy this product would be extremely foolish 
3) To buy this product would be extremely positive 
4) To buy this product would be extremely bad 
5) Most people who are important to me would think I should buy this product 
6) 1 would have complete control over whether or not I bought this food product 
7) 1 would like to buy this product 
8) 1 expect to buy this product 
9) 1 intend to buy this product 
10) How likely would you be to buy this product 
11) How much hazard is indicated by the label on this product 
To avoid possible order effects, the participants answered the 11 questions in one of 4 
different orders on sheets A, B, C, and D. Full details of the orders in which the questions 
were asked on each sheet can be found in Appendix K, Section K2. 
A Microsoft Access database was written (with the assistance of Dr Lawrence Ware of the 
Local Government Election Centre, University of Plymouth) to re-order all the answers 
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given by each participant for each picture back into the original question and picture order 
rather than the order- in which each participant answered each question. The database also 
re-coded the reversed items to ensure, for example, a positive attitude resulted in a high 
score and a negative attitude resulted in a low score. 
Participants 
Sixty six participants took part in the study. They were 49 females and 17 males aged 
between 18 and 55 with a mean age of 21.4 years. Participants were all undergraduate or 
postgraduate students of the University of Plymouth. They were recruited by posters 
displayed in the Psychology Department and paid £3 for participation. 
Procedure 
Participants were shown each of the four photographs in turn and given a separate question 
and answer sheet for each picture. The order the items were given in can be found in 
Appendix K, Section K3. 
6.12 Results 
Mean Scores 
The mean scores for hazard perception and purchase intention for each picture are 
displayed in Table 32. Hazard perception scores decrease across labels one to four whilst 
purchase intention increased. 
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Label 
Number 
GM Content Hazard 
level 
Hazard 
Perception 
Mean 
Hazard 
Perception 
SD 
Purchase 
Intention 
Mean 
Purchase 
Intention 
SD 
1 GM High 4.97 1.806 2.11 1.266 
2 GM Low 3.97 1.559 2.58 1.436 
3 Non-GM High 2.61 1.587 3.77 1.653 
4 Non-GM Low 2.02 1.307 4.09 1.595 
Table 32 The mean scores for hazard perception and purchase intention for each 
of the four labels in Study 5 
Repeated Measures 
The following section describes how ANOVA was used to investigate how GM content 
and hazard level affected hazard perception, purchase intention and the components of the 
TPB namely attitudes, subjective norms, and control beliefs. 
ANOVA repeated measures revealed that GM content (F (1,65) = 100.011, p=<0.01) and 
hazard level (F (1,65) = 23.770, p=<0.01) had significant effects on hazard perception. 
The mean hazard perception score for GM labels was 4.47 as opposed to 2.32 for non-GM 
labels. The mean score for high hazard labels was 3.79 as opposed to 2.99 for low hazard 
labels. 
ANOVA repeated measures revealed that GM content (F (1,65) 63.328, p=<0.01) and 
hazard level (F (1,65) = 13.516, p=<0.01) had significant effects on purchase intention. 
The mean hazard perception score for GM labels was 2.35 as opposed to 3.93 for non-GM 
labels. The mean score for high hazard labels was 2.94 as opposed to 3.34 for low hazard 
labels. 
ANOVA repeated measures revealed that GM content (F (1,65) = 65.037, p=<0.01) and 
hazard level (F (1,65) = 6.157, p=<0.05) had significant effects on attitude. GM as opposed 
to non-GM content decreased the mean attitude score 
by 1.371 (p=<0.01). High hazard as 
opposed to low hazard decreased the attitude score 
by . 265 
(p=<0.05). There was also a 
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significant interaction (F (1,65) = 4.564, p=<0.05) between content and hazard level as 
shown in Figure 36 with hazard level having a greater effect on the GM labels. 
5.0 
4.5- 
4.0, 
3.5 
3.0 
2.5 
GM 
CONTENT 
HAZARD 
High hazard 
Low hazard 
Q2 
Non GM 
Figure 36 The interaction between hazard and GM content for attitude in Study 5 
ANOVA repeated measures revealed that GM content (F (1,65) = 31.646, p=<0.01) and 
hazard level (F (1,65) = 4.814, p=<0.05) had significant effects on subjective norm. GM as 
opposed to non-GM content decreased the mean subjective norm score by 0.992 
(p=<0.01). High hazard as opposed to low hazard decreased the subjective norm score by 
0.250 (p=<0.01). 
ANOVA repeated measures revealed that GM content (F (1,65) = 7.512, p=<0.01) had a 
significant effect on perceived behavioural control. GM content as opposed to non-GM 
content decreased the perceived behavioural control mean score by 0.182 (p=<0.05). 
Hazard level had a non-significant effect on perceived behavioural control. 
ANOVA repeated measures revealed that GM content (F (1,65) = 50.328, p=<0.01) had a 
significant effect on behavioural intention. GM content as opposed to non-GM content 
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decreased the behavioural intention mean score by 1.225 (p=<0.01). Hazard level had a 
non-significant effect on behavioural intention. 
Modelling 
It was not possible to model the behavioural intention data using standard regression 
methods because each participant contributed four observations and thus the independent 
assumptions of regression were violated. Instead the data was modelled using an SPSS 
mixed models design with a random intercept and all other effects fixed. This modelling 
was carried out with the assistance of Dr Ian Dennis, School of Psychology, University of 
Plymouth. 
This modelling revealed that attitude was a significant predictor of behavioural intention (F 
(1,242.226) = 68.754, p=<0.01). Subjective norm was also a significant predictor of 
behavioural intention (F (1,255.857) = 23.740, p=<0.01). Control beliefs, as found in 
previous studies 1 and 4, were not found to be significant predictors of behavioural 
intention. Importantly, however, GM content was still a significant predictor of 
behavioural intention (F (1,204.789) = 4.865, p=<0.01), this is with the effect of 
components of the TPB, such as attitude, held constant. Hazard level was not found to be a 
significant predictor of behavioural intention. 
Correlations 
The Pearson correlation between behavioural intention, purchase intention and hazard 
perception was also measured for each picture as shown in Table 33. All correlations were 
significant at p=<0.01. In studies 1 and 4, behavioural intention was the dependent 
variable. In studies 2 and 3, hazard perception and purchase intention were the 
dependent 
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variables. What was not known, was the relationship between these variables (correlations 
significant at p=<0.01 are marked with **). 
label GM Content Hazard level BI/PI BI/HP PI/HP 
1 GM High . 852** -. 341** -. 464** 2 GM Low . 814** -. 472** -. 382** 
3 Non-GM Hi h . 891** -. 318** -. 351** 
4 Non-GM Low . 765** -. 318** -. 183 
Table 33 Correlations between measures of purchase intention, hazard 
perception and behavioural intention for each picture in Study 5 
6.13 Discussion 
The mean scores for hazard perception and purchase intention show that as hazard 
perception increases, purchase intention decreases. This is consistent with the findings 
from earlier studies (see chapter 4). Hazard perception decreases across labels 1 to 4 as 
shown previously in Table 32. 
These results of the repeated measures ANOVA suggest that GM content increased hazard 
perception and decreased purchase intention. High hazard level also increased hazard 
perception and reduced purchase intention. This result was expected and is consistent with 
the previous findings of studies 2 and 3 (chapter 4). The further analysis, however, of the 
effect of the two factors on the components of the TPB, namely attitudes, subjective 
norms, and control beliefs is new. In study 5, both factors (GM content and 
hazard level) 
had significant effects on attitudes and subjective norms, whilst only 
GM content had a 
significant effect on perceived behavioural control. These results suggest that 
the label 
variations may be affecting an individual's attitude and subjective norm, which 
in turn 
affect behavioural intention as shown in Figure 37. 
201 
Figure 37 How label variations affect the components of the TPB (as suggested by 
the results of the repeated measures analysis) 
What was not known, however, was whether all the variance in behavioural intention was 
explained by the components of the TPB. The results of the modelling suggest not. The 
modelling identified attitudes and subjective norms as significant predictors of behavioural 
intention. GM content was also a significant predictor in its own right. GM content 
therefore affected attitude, which then affected behavioural intention and also affected 
behavioural intention directly as shown in Figure 38. The darker coloured lines represent 
the findings from the repeated measures analysis, whilst the lighter coloured lines represent 
the findings from the modelling. 
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................................... º 
Behavioural 
intention to buy 
product 
Figure 38 How label variations affect the components of the TPB in Study 5 (as 
suggested by the results of the repeated measures analysis and the 
multilevel modelling) 
The high correlation between the two measures of purchase intention and behavioural 
intention add support to the idea that they are essentially measuring the same construct. 
The item measuring purchase intention was `How likely are you to buy this product? ' with 
an 8-point answer scale running from `Extremely likely' to `Extremely unlikely'. The scale 
of items measuring behavioural intention were: 1) 1 would like to buy this product, 2) 1 
expect to buy this product, and 3) 1 intend to buy this product. The 8-point answer scales 
for these items went from `Totally Disagree' to `Totally Agee'. Hence both measures 
should be essentially measuring the same construct, but this should not be assumed without 
testing. Being able to assume they are the same construct is important, because if label 
variations predict purchase intention as demonstrated in studies 2 and 3, they should also 
predict behavioural intention. 
The significant negative correlations found between purchase intention and hazard 
perception were smaller than had been found in previous studies. One possible explanation 
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A 
for this is the number of pictures viewed by each participant. Each participant viewed only 
4 pictures instead of 49. 
These results therefore suggest a new model to explain how GM label variations affect 
behavioural intention as shown in Figure 39. 
Figure 39 The proposed mechanism by which label design affects behavioural 
intention in study 5 
This model is being proposed on the basis that the results of the repeated measures 
ANOVA suggest a significant effect of GM content on attitudes, subjective norms, and 
control beliefs plus an effect of hazard level on attitudes and subjective norms. The results 
of the multilevel modelling then suggest that attitudes, subjective norm and GM content 
have a direct effect on behavioural intention. Finally a strong correlation of . 771 
(p=<O. 01) 
or above was found between purchase intention and behavioural intention (for all four 
labels). This suggests that purchase intention and behavioural intention are strongly related 
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and that it is likely that the factors influencing behavioural intention will also affect 
purchase intention in the same way. 
In summary, these results suggest that label design characteristics work within the 
framework of the TPB and also have a direct effect. There is therefore some evidence here 
that the components of the TPB can at least partially explain the psychological process by 
which label design variations affect perception in the context of GM foods. 
6.14 Study 6. The TPB and `outrage' 
The following study investigates if the construct `outrage' (Sandman, (1987) accounts for 
variation in behavioural intention not explained by components of the TPB. 
6.15 Introduction 
The results of study 5 suggest that hazard level and GM content affect attitudes and 
subjective norms, which then in turn affect the behavioural intention to buy GM foods. GM 
content, however, was also found to have a direct effect on behavioural intention. This 
study attempts to see if the `perceived outrage' (Sandman, 1987) may explain the nature of 
the direct effect of GM content on the behavioural intention to buy GM foods. This study 
plans to measure the components of the TPB, namely attitude, subjective norms, and 
control beliefs, and the measure of `outrage' used in study 1. If the effect of all these 4 
measures is taken into account and content still has a direct effect on behavioural intention 
then an alternative modification to the TPB may be needed to explain the variation. If 
however, when the effect of the 4 measures is held constant, GM content has no significant 
effect, then 'outrage' would provide an explanation for this direct effect. Study 5 identified 
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an effect of label design on behavioural intention which was not explained by the TPB. 
Previous research, however, argues that `outrage' factors and the TPB provide an 
explanation for the low public acceptance of GM food products (Juanillo, 2001). The 
results of study 1 also suggest that whilst `outrage' is highly correlated with attitude, 
'outrage' also has a direct effect on behavioural intention. In study 1, this was analysed by 
adding 'outrage' as a predictor in the regression of behavioural intention by components of 
the TPB. It is therefore argued here that taking a measure of perceived 'outrage' may 
account for the process by which GM content was found to have a direct effect on 
behavioural intention in study 5. 
In study 5, a strong correlation was shown between measures of purchase intention and 
behavioural intention. This finding lends support to the idea that they are arguably 
measuring the same construct i. e. the intention to buy GM food products. Components of 
the TPB were demonstrated to affect behavioural intention, logically then, they should 
affect purchase intention in the same way. This, however, has not yet been tested. If these 
two measures are affected in the same way, this would provide supporting evidence, along 
with the high correlation, for them being essentially the same construct. This study will 
therefore examine the effect of high and low hazard GM and non-GM labels (used in study 
5) on measures of attitudes, subjective norms, control beliefs and perceived 'outrage'. It 
will also investigate the extent to which attitudes, subjective nonns, control beliefs and 
outrage predict variation in both purchase intention and behavioural intention. 
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6.16 Method 
Design 
The design of study 6 was essentially the same as that of study 5 and so will not be 
repeated in full here. The labels were 2 (GM/non-GM) x2 (High/low hazard) factorial 
design. However instead of the 11 questions given to each participant in study 5, in this 
study they were given an additional 12 questions to measure perceived 'outrage'. These 
were taken from study 1 with an 8-point answer scale running from 'Strongly agree' to 
`Strongly disagree' and were as follows: 
12) Whether or not any risk from this food product affects me is my choice 
13) This food product is natural 
14) 1 am very frightened of the possible effects of this food product 
15) Any risk from this food product will be short term 
16) Other people are in control of any risk from this food product 
17) Any risk from this food product will affect some people more than others 
18) 1 think it is wrong to make this food product 
19) 1 trust the people who give me information about this type of food product 
20) The people who regulate this type of food product ignore the views of the general 
public 
21) There is certainly nothing new about any risk from this product 
22) 1 am reminded of other types of risk when I think of the possible risks 
from this 
product 
23) Any risk from this product will be very small 
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For each picture, the participant answered the 23 questions in one of 4 different orders on 
sheets A, B, C, and D. The order the questions were presented can be found in Appendix L. 
Participants 
64 participants took part in this study. They were aged 18 to 55 with a mean age of 21.2 
years. 35 were female, 27 male with two where gender wasn't recorded. All were 
undergraduate or postgraduate students of the University of Plymouth. They were recruited 
by posters displayed in the Psychology Department and paid 0 for participation. 
Procedure 
The procedure was the same as in study 5 (earlier in this chapter). 
6.17 Results 
Mean Scores 
The mean scores for hazard perception and purchase intention for each picture are 
displayed in Table 34. Hazard perception scores decreased across labels one to four whilst 
purchase intention increased. 
Label Number GM 
Content 
Hazard 
Level 
Hazard 
Perception 
Mean 
Hazard 
Perception 
SD 
Purchase 
Intention 
Mean 
Purchase 
Intention 
SD 
1 GM High 4.84 1.692 2.45 1.727 
2 GM Low 3.89 1.682 2.59 1.620 
3 Non-GM Hi h 2.75 1.7 3.86 1.926 
4 Non-GM Low 2.13 1.464 4.06 1.893 
Table 34 The mean scores for hazard perception and purchase intention for each 
of the four labels in Study 6 
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Repeated Measures 
The following section describes how ANOVA was used to investigate how GM content 
and hazard level affected hazard perception, purchase intention, perceived 'outrage' and 
the components of the TPB namely attitudes, subjective nonns, and control beliefs. 
ANOVA repeated measures revealed that GM content (F (1,63) = 79.048, p=<0.01) and 
hazard level (F (1,65) = 14.907, p=<0.01) had significant effects on hazard perception. The 
mean hazard perception score was 4.365 for GM labels and 2.44 for non-GM labels. The 
mean hazard perception score was 3.795 for high hazard labels and 3.01 for low hazard 
labels. 
ANOVA repeated measures revealed that GM content (F (1,63) = 35.720, p=<0.01) had a 
significant effect on purchase intention. Hazard level did not have a significant effect on 
purchase intention. The mean purchase intention score was 2.52 for GM labels and 3.96 for 
non-GM labels. 
ANOVA repeated measures revealed that GM content (F (1,63) = 50.15 1, p=<O. O 1) and 
hazard level (F (1,63) = 4.396, p=: <0.05) had significant effects on attitude. GM as opposed 
to non-GM content decreased the mean attitude score by 1.283 (p=<0.01). High hazard as 
opposed to low hazard decreased the attitude score by 0.205 (p=<0.05). 
GM content had only a significant effect on subjective non-n (F (1,63) = 26.581, p=<0.01). 
GM as opposed to non-GM content reduced the mean subjective norm score by 0.984 
(p-<0.01). 
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Neither GM Content nor hazard level had a significant effect on perceived behavioural 
control. 
GM content (F (1,63) = 39.168, p=<0.01) and hazard level (F (1,63) = 14.357, p=<0.01) 
had significant effects on behavioural intention. GM as opposed to non-GM content 
reduced the behavioural intention mean score by 1.245 (p=<0.01). 
GM content had only a significant effect on perceived 'outrage' (F (1,63) = 80.252, 
p=<0.01). GM content as opposed to non-GM content increased the mean score for 
`outrage' by. 996 (p=<0.01). 
Modelling 
Modelling was again necessary because four different measures of each of the constructs 
namely attitudes, subjective nonns, control beliefs and perceived 'outrage' were taken for 
each participant. Modelling with SPSS mixed models revealed that attitude (F (1,245.344) 
= 32.662, p=<0.01), subjective nonn (F (1,255.281) = 83.053, p=<0.01) and control 
beliefs (F (1,254.777) -85.8 8 1, p=<O. 0 1) were predictive of behavioural intention. In this 
case hazard level and GM content had no independent effect. When 'outrage' was added to 
the model attitude (F (1,252.673) = 10.953, P=<0.01), subjective norm (F (1,255.877) 
=80.279, p-<O. Ot), control beliefs (F (t, 252.845) = 83.422, p=<0.01) and 'outrage' (F (t, 
251.703) =4.866, p=<0.05) were all significant predictors of behavioural intention. 
For purchase intention, attitude (F (1,243.395) =59.887, p=<0.01), subjective nonn (F (1, 
255.998) =35.287, p=<0.01), control beliefs (F (1,253.157) = 6.710, p=<0.01) and GM 
content (F 1,205.40 1) = 5.410, p=<0.05) were significant predictors. GM content therefore 
had a direct effect on purchase intention not mediated by the TPB components. When 
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outrage' was added to the model, attitude (F (1,251.181) = 24.650, p=<0.01), subjective 
nonns (F (1,255.946) = 34.14, p=<0.01), control beliefs (F (1,251.511) =7.853, p=<0.01) 
and 'outrage' (F (1,250.158) = 4.153, p=<0.05) were significant predictors. The direct 
effect of GM content on purchase intention was no longer significant. 
6.18 Discussion 
The mean scores for hazard perception and purchase intention were very similar for both 
studies 5 and 6 as shown in Table 35. This increases the reliability of the findings because 
the two studies used different participants. As expected, hazard perception decreased and 
purchase intention increased across labels I to 4 in both studies. 
Label Number Study 5 Hazard 
Perception 
Mean 
Study 6 Hazard 
Perception Mean 
Study 5 Purchase 
Intention 
Mean 
Study 6 Purchase 
Intention 
Mean 
1 4.97 4.84 2.11 2.45 
2 3.97 3.89 2.58 2.59 
3 2.61 2.75 3.77 3.86 
4 2.02 2.13 4.09 4.06 
Table 35 The mean scores for hazard perception and purchase intention for each 
of the four labels for both studies 5 and 6. 
The results of the repeated measures ANOVA in study 5 suggest that GM content and 
hazard level had significant effects on both hazard perception and purchase intention. For 
study 6, GM content and hazard level again had significant effects on hazard perception. 
However, only GM content had a significant effect on purchase intention. One possible 
reason for a significant effect of hazard level on hazard perception which is found in study 
5 and not study 6 is the sample used. In study 6, a different sample with greater number of 
males was used. The results of chapter 4 suggested that females are often more sensitive to 
label variation, therefore increasing the number of males who took part may have affected 
the results. The different sample used may also explain why a significant effect of GM 
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content on perceived behavioural. control and effect of hazard level on subjective nonn was 
found in study 5 but not study 6. There were, however, some consistent findings across the 
studies. GM content had a significant effect on both attitude and subjective norm and 
hazard level had a significant effect on subjective norm. 
The modelling in both studies also revealed a significant effect of attitude and subjective 
norm on behavioural intention, however in study 6, perceived behavioural control was also 
a significant predictor. Figure 40 displays the findings from the repeated measures 
ANOVA and modelling for study 6 only. 
Figure 40 How label variations affect the components of the TPB in study 6 
Figure 41 displays a schematic of the consistent findings across both studies 5 and 6. 
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u Figure 41 How label variations affect the components of the TPB based'on the 
consistent findings between studies 5 and 6 
The difference between the results of the two studies is surprising, because the same 
products and labels were used. Study 6, however, used a much longer questionnaire (22 as 
opposed to 12 items for each label) and this could possibly have had an effect on the 
results due to participant fatigue. It is considered unlikely that participant fatigue was 
responsible though, because it only took participants ten to fifteen minutes to complete the 
questionnaire four times. The items were also given in a different order for each of the four 
labels, so it is unlikely that participants would remember their answers from the previous 
label. The most likely reason then for the difference in results is thought to be because a 
different sample of participants was used. In study 5,49 females were used and 17 males, 
whereas in study 6,35 females and 27 males were used (these participants were used 
because they were available and willing to take part). Previous research (as described in 
the literature review section 2.5) suggests that females perceive greater risk from GM 
foods than males, so it may be that the higher proportion of females in study 1 affected the 
results. 
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In this study we also attempted to measure the concept of 'outrage'. Repeated measures 
ANOVA revealed that this measure was significantly affected by both GM content and 
hazard level. When the measure of 'outrage' was added as a predictor to the multilevel 
mo e ing of behavioural intention by the components of the TPB, 'outrage' was found to 
be a significant predictor. When 'outrage' was added as a predictor to the multilevel 
modelling of purchase intention by the components of the TPB, 'outrage' was also found 
to be a significant predictor. Furthermore, when using 'outrage' and the components of the 
TPB as predictor of purchase intention, the direct effect of GM content on purchase 
intention disappeared. It is argued here, therefore, that GM label content affects purchase 
intention through the components of the TPB and through 'outrage' as measured here as 
shown in Figure 42. The dark lines represent the findings which have been demonstrated 
in both studies, whilst the lighter coloured lines represent the findings of one of the studies. 
Figure 42 The proposed mechanism by which label design affects purchase 
intention using components of the TPB and 'outrage' in study 6 
The results of these two studies then suggest that the components of the TPB namely 
attitudes, subjective norms, and perceived behavioural control can at 
least partially explain 
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how label design variations affect perception in the context of GM foods. The addition of a 
measure of perceived 'outrage' to the TPB may increase the predictive power of the model 
in not only the context of the intention to buy GM foods in general (as found in chapter 2), 
but for the intention to buy a specific product with a specific label. 
6.19 Summary 
The findings from chapters 3 and 5 suggest that the components of the TPB have a 
significant effect on perceptions of GM foods both in general and for a specific food 
product. The results obtained in chapter 4 (which examined the effect of label design and 
linguistic variation on purchase intention and hazard perception for labels indicating GM 
content) suggest that label variations affect perceptions of GM foods. The results from this 
chapter suggest that label variations such as hazard level and GM content may affect 
perceptions of GM foods through the components of the TPB, consistently through 
attitudes and subjective nonns. However, all the previous results in this thesis have been 
for only one product and therefore are not necessarily generalisable to other products. 
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Chapter 7 GENERALISATION ACROSS PRODUCT TYPE 
7.1 What will this chapter cover? 
Chapter 7 describes two studies designed to examine whether the findings in previous 
studies generalize across product type. The first study examines the extent to which GM 
food label variation generalised across four different food products, two of these were 
natural products and two were synthetic. The second study then investigates how GM label 
variation affected the components of the TPB and behavioural intention for a second 
product type. 
7.2 Study 7 Generalisation of Label Effects Across Product Type 
7.3 Pilot Introduction 
Previous studies (studies 2 and 3 described in chapter 4) have demonstrated significant 
effects of label design characteristics and linguistic variables on measures of purchase 
intention and hazard perception. In particular label shape, colour, process 
(contains/produced from) and item (ingredient/organism), were found to have significant 
main effects on the measures of both hazard perception and purchase intention. Although 
gender was not found to be a significant between subjects effect, gender was found to 
interact significantly with label variations including label shape and GM content. Females 
typically seem to be more sensitive to some GM label variations than males. This finding is 
supported by the previous literature, which suggests that females perceive the risks from 
GM foods to be greater (Hoban & Kendall, 1992). The previous studies in this thesis have 
all been carried out using the same product, the 'Cheesy Bite' packet. Whilst this product 
216 
was popular with the majority of students who took part in these studies, including 
vegetarians, it was a snack food and synthetic in nature. The acceptability of the 
modification of this product therefore may be different to that of other products. Grove- 
White et al, (1997) found that the reactions to each GM product was related to the type of 
product, the type of DNA used in the modification and the reason for the modification. 
They ran focus groups to investigate reactions to three currently available GM products 
and three proposed products. Pictures of the products were displayed on a board in front of 
the focus group who were asked for their views. The products were: 
GM washing powder with the wording 'Biological washing powders contain enzymes 
made by genetically modified bacteria to improve stain removal at low temperatures' 
There was little concern about this product, because it was not to be eaten. 
2) Tomato puree with the wording 'These tomatoes have been genetically modified to 
soften more slowly. This makes processing into paste easier' 
People reported that they would generally consider buying this product if it was cheaper 
than alternative products. Tomato puree was already a processed food and therefore 
genetic modification in this case was thought to be less contentious. There was little 
support for this reason for modification, which was seen to be for the benefit of food 
producers. A minority of people considered this product morally wrong and potentially 
harmful. 
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3) Vegetarian cheese with the wording 'This vegetarian cheese is made using an enzyme 
from genetically modified yeast. This enzyme replaces rennet taken from calves' 
stomachs'. 
Opinion was split between whether this product was acceptable. For some it was meddling UP 
with nature and for others it was a possible alternative to non vegetarian cheese. 
4) Chocolate Bars or baby food with the wording 'Chocolate bars and some baby food may 
contain soy products. Soybeans have been genetically modified to be resistant to 
herbicides'. 
Concern was shown about the use of not only genetic modification, but also the use of 
chemicals in agriculture. It was though that the labels of chocolate bars would probably not 
be read before purchase and that the use of genetic modified product in baby food was 
generally not acceptable. 
5) Pork with the wording 'Pork could come from pigs which have been genetically 
modified with a human gene to grow more ýquickly". 
This was a totally unacceptable modification to the majority of participants. The use of 
human genes and the genetic modification of animals were both seen as wrong. 
6) Medicine with the wording 'A medicine is being developed to treat lung disease. It will 
be produced from a drug extracted from the milk of sheep which have been genetically 
modified with a human gene' 
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This modification was accepted subject to the need for reassurances that the sheep would 
not be treated cruelly, that limitations would be put on the extent of modifications carried 
out, that the animal would not be able to accidentally enter the food chain and that 
alternative means of producing the medicine be explored. 
The results of the Grove-White et al (1997) study suggest therefore that risk perception 
. r__ - from and public acceptance of genetically modified foods may vary according to the 
product type. In particular, the genetic modification of more natural food products may be 
perceived as more risky than the genetic modification of processed and synthetic products. 
As a result of this research, it is suspected that hazard perception of and purchase intention 
for genetically modified food products may not be the same across product type. It is also 
possible that the effects of label design and linguistic variables may vary across product 
type and that gender may also affect hazard perception from and purchase attention for 
different types of GM produce. This study attempts to investigate whether or not this is the 
case with four different products, two natural and two synthetic. 
In studies 5 and 6. only four labels were used on the cheesy bite packet because of the 
number of items that were needed to measure the constructs of the TPB and perceived 
6 outrage'. These labels represented high hazard (red, diamond, organism) and low hazard 
(white, oval, ingredient) GM and non-GM labels. It was therefore possible to measure the 
extent to which GM content and hazard level affected the components of the TPB in 
studies 5 and the TPB components. and perceived 'outrage' in study 6. However in studies 
2 and 3, the impact of different design characteristics was measured in full factorial 
designs. This meant it was possible to measure the effect of, for example, red vs white 
labels and oval versus diamond labels on hazard perception and purchase intention for the 
cheesy bite product. In this study it was decided to use all 16 possible 
factorial 
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combinations of label, using colour (red/white), shape (diamond/oval), wording 
(ingredients/organism) and content (GM/non-GM) for each food product. This was in order 
to be able to compare the effects of one factor directly against another for each of the four 
food products. The following section outlines the pilot study which was used to decide on 
which four food products to use in the main study. 
7.4 Pilot Introduction 
A pilot study was conducted in order to choose the four products to be used in the main 
study. It was decided to use four products; this allowed for two natural and two synthetic 
products to be used. It was thought that a greater number would create too many stimuli as 
each product would need to be shown to participants with each of the 16 labels. 
7.5 Pilot Method 
Design 
The pilot study was of within subjects design. A list of 30 food products was generated by 
the experimenter on the basis that they represented an easily available and wide range of 
synthetic and natural products to which it was possible to attach a label as shown in Table 
50. Each of the participants ranked the products on a 7-point scale running from totally 
natural to totally synthetic. 
Participants 
Twenty six participants with a mean age of 28.7 years took part in the pilot study, 10 were 
male and 16 female. All were staff or students of the University of 
Plymouth, none were 
paid for participation. All had English as their 
first language. 
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Materials and Procedure 
Participants were handed a paper copy of the questionnaire and asked to circle the number 
on the answer scale which best represented their view of the product. 
7.6 Pilot Results 
The scores of participants were converted into a bipolar scale where a score of -3 
represented totally natural and +3 represented totally synthetic. This was to allow the 
calculation of a mean score (with negative mean scores indicating that the product was 
considered natural by the sample and positive mean scores indicating that the product was 
considered synthetic). The mean scores for each product are displayed in Table 36. 
Product Minimum Score Maximum Score Mean Std Deviation 
Yoghurt -3 1 -1.31 . 970 Pop tarts -1 3 1.85 1.084 
Pot noodle -1 3 1.85 1.347 
Plaice -3 -1 -2.73 . 533 Coke -1 3 2.19 1.201 
Bran flakes -2 3 -. 96 1.216 
Pork chops -3 1 -1.81 1.021 
Orange juice -3 2 . 23 1.306 
Nuts -3 -1 -1) 
IýA 
d'. ý-r . 706 
Baked Beans -2 2 -. 42 . 987 
Jaffa Cakes -1 3 1.42 . 987 
Bread -2 1 -. 58 . 987 
Chewing gum 0 3 2.12 . 993 
Lentils -3 -2 -2.62 . 496 
Carrots -3 -2 -2.85 . 368 
Flour -3 2 -1.54 1.174 
Decaffemated coffee -2 3 . 15 1.377 
Mars Bar -1 3 1.35 1.231 
Cheese Straws -1 3 1.62 1.267 
Rice -3 -1 -1) lllý . 745 
Bacardi Breezer -1 3 1.85 1.008 
Milk -3 -1 -1.88 . 516 
Crispy Pancakes -1 3 . 81 1.386 
Beer -2 2 -. 38 1.235 
Apples -3 -2 -2.69 . 471 
Saccharin -1 3 1.65 1.355 
ChocIce -1 3 1.19 . 981 
Crisps 
Cheese 
-1 
-2 
3 
1 
. 62 
-1.27 
1.3 
. 827 
Fla-Djacks -3 2 -. 62 1.134 
Table 36 The mean scores for each of the 30 proposed food products in pilot 
study 7 
221 
7.7 Pilot Discussion 
The means scores for each product revealed that carrots and plaice were considered to be 
the most natural products and coke and chewing gum the most synthetic. These products 
were therefore chosen for use in the main study. 
7.8 The Main Study 
7.9 Method 
Design 
The study was a within subjects 4 (product type; carrots, plaice, coke, chewing gum) X2 
(shape; diamond, oval) X2 (colour; red, white) X2 (wording; ingredients, organism) X2 
(GM content; GM, non-GM). Participants were shown pictures of the four food products 
with each of the 16 labels. Also, one picture of each product with no label served as the 
four controls. This generated 68 labels which are described in Table M1 of Appendix M. A 
selection of the labels used can also be found in Appendix M with details of the four 
different random orders the labels were shown (in Table M2). 
On viewing each picture, participants were asked 'How much hazard is indicated by the 
packaging of this productT and directed to answer on a scale which ran from 0 (no hazard) 
to 8 (extreme hazard). They were also asked 'How likely would you be to buy this 
productT and directed to answer on a scale which ran from 0 (not at all likely) to 8 
(extremely likely). 
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Participants 
Sixty four participants aged 18 to 58 took part in the study and their average age was 24.5. 
Thirty were male and 33 female, with one gender unrecorded. Each participant was 
recruite om the School of Psychology paid participation pool at the University of 
Plymouth and was paid 0 for participation. Participants were shown the pictures in one of 
four different random orders and all had English as their first language. 
Procedure 
Each participant was given one of the four files A to D and asked to complete the answer 
booklet which contained the two questions for each picture. 
7.10 Results 
This results section is split into four sections. The first section covers the analysis of the 
effect of label (design characteristics and linguistic variation) on the measure of hazard 
perception for the four different products. The second section covers the analysis of the 
effect of label variation on hazard perception for the two natural vs the two synthetic food 
products. The third section examines the effect of label variation on the measure of 
purchase intention for the four food products. Finally, the fourth section examines the 
effect of label variation on the measure of purchase intention for the two natural vs the two 
synthetic food products. 
1. The effect of label variation on hazard perception for the four food products 
The mean scores for each type of level of each factor are shown in Table 37. The mean 
scores for the controls were carrots 1.20, plaice 0.89, coke 1.27 and chewing gum 0.67. 
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Factor Level Mean Hazard Perception Score 
Pr Carrot 2.652 
Plaice 2.693 
Coke 2.850 
Chewing Gum 2.560 
Shape Oval 2.647 
Diamond 2.730 
Colour White 2.475 
Red 2.902 
Wording Ingredient 2.514 
Organism 2.863 
Content Non-GM 1.353 
GM 4.024 
i aDie -i-/ Tne mean scores for hazard perception for each level of factor in Study 7 
The mean scores for every label are shown in Table 38. The label with the lowest mean 
score for hazard perception is at the top and the highest mean score for hazard perception is 
at the bottom. 
Pic 
No. 
Product 
Type 
Label 
Shape 
Label 
Colour 
Label 
Description 
Label 
GM 
content 
Mean SD 
25 Plaice Diamond White Ingredients Non-GM . 612 . 140 17 Plaice Oval White Ingredients Non-GM . 847 . 163 57 Chewing gum Diamond White Ingredients Non-GM . 901 . 158 49 Chewing gum Oval White Ingredients Non-GM . 933 . 177 11 Carrot Diamond White Organism Non-GM . 991 . 169 51 Chewing gum Oval White Organism Non-GM 1.026 . 172 3 Carrot Oval White Organism Non-GM 1.028 . 155 59 Chewing gum Diamond White Organism Non-GM 1.044 . 166 27 Plaice Diamond White Organism Non-GM 1.111 . 184 
9 Carrot Diamond White Ingredients Non-GM 1.118 . 174 
1 Carrot Oval White Ingredients Non-GM 1.120 . 219 
33 Coke Oval White Ingredients Non-GM 1.120 . 226 
19 Plaice Oval White Organism Non-GM 1.180 . 182 
61 Chewing gum Diamond Red Ingredients Non-GM 1.198 . 199 
13 Carrot Diamond Red Ingredients Non-GM 1.227 . 176 
5 Carrot Oval Red Ingredients Non-GM 1.312 . 206 
31 Plaice Diamond Red Organism Non-GM 1.333 . 183 
53 ChewLng gum Oval Red Ingredients Non-GM 1.351 . 207 
21 _ Plaice Oval Red Ingredients Non-GM 1.366 . 193 
29 Plaice Diamond Red Ingredients Non-GM 1.374 . 211 
41 Coke Diamond White Ingredients Non-GM 1.386 . 200 
43 Coke 
_Diamond 
White Organism Non-GM 1.403 . 221 
45 _ Coke Diamond Red Ingredients Non-GM 1.430 . 241 _ Coke Oval White Organism Non-GM 1.451 . 234 
55 1 CheZiLn-L-gg gurn 
_ 
[ Oval 1____J Red 
_E_ 
Organism Non -GM 1.491 . 215 1 
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23 Plaice Oval Red Organism Non-GM 1.506 
. 218 7 Carrot Oval Red Organism Non-GM 1.516 
. 237 63 Chewing gum Diamond Red Organism Non-GM 1.534 . 279 15 Carrot Diamond Red Organism Non-GM 1.550 
. 232 37 Coke Oval Red Ingredients Non-GM 1.556 
. 238 39 Coke Oval Red Organism Non-GM 1.719 
. 231 47 Coke Diamond Red Organism Non-GM 1.860 
. 256 50 Chewing gum 
_Oval 
White Ingredients GM 3.332 
. 270 58 Chewing gum Diamond White Ingredients GM 3.517 . 244 2 Carrot Oval White Ingredients GM 3.589 
. 244 28 Plaice Diamond White Organism GM 3.802 
. 264 52 Chewing gum Oval White Organism GM 3.828 . 252 34 Coke Oval White Ingredients GM 3.861 
. 285 12 Carrot Diamond White Organism GM 3.868 
. 261 36 Coke Oval White Organism GM 3.879 
. 278 4 Carrot Oval White Organism GM 3.886 
. 244 18 Plaice Oval White Ingredients GM 3.913 . 277 54 Chewing gum Oval Red Ingredients GM 3.933 . 293 10 Carrot Diamond White Ingredients GM 3.969 . 250 42 Coke Diamond White Ingredients GM 3.978 . 261 56 Chewing gum Oval Red Organi m GM 4.001 . 286 60 Chewing gum Diamond White Organism GM 4.014 . 264 44 Coke Diamond White Organism GM 4.078 . 260 8 Carrot Oval Red Organism GM 4.132 . 273 6 Carrot Oval Red Ingredients GM 4.154 . 262 26 Plaice Diamond White Ingredients GM 4.165 . 251 62 Chewing gum Diamond Red Ingredients GM 4.241 . 202 20 Plaice Oval White Organism GM 4.256 . 264 38 Coke Oval Red Ingredients GM 4.275 . 284 46 Coke Diamond Red Ingredients GM 4.278 . 284 24 Plaice Oval - Red Organism GM 4.279 . 283 
14 Carrot Diamond Red Ingredients GM 4.341 . 278 
30 Plaice Diamond Red Ingredients GM 4.348 . 294 
22 Plaice Oval Red Ingredients GM 4.423 . 263 
40 Coke Oval Red Organism GM 4.440 . 304 
32 Plaice Diamond Red Organism GM 4.575 . 295 
64 Chewing gum Diamond Red Organism GM 4.616 . 283 
16 Carrot Diamond Red Organism GM 4.626 . 262 
48 Coke Diamond I Red Organism GM 4.878 1 . 270 
Table 38 The mean scores for hazard perception for each of the labels in Study 7 
Repeated measures ANOVA was used to investigate the main effects and interactions. The 
fall results of the analysis can be found in Appendix N, Table Nl. 
Main effects 
A main effect was found for colour (F (1,63) = 24.976, p=<0.01). Paired comparisons were 
performed using Bonferroni adjustment revealed that red labels increased hazard 
perception relative to white labels (0.427, p=<0.05). 
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A main effect was found for wording (F (1,63) = 32.551, p=<0.01). Paired comparisons 
were performed using Bonferrom adjustment revealed that organism labels increased 
hazard perception relative to ingredient labels (0.348, p=<0.05). 
A main effect was found for GM content (F (1,63) = 181.362, p=<0.01). Paired 
comparisons were perfon-ned using Bonferroni adjustment revealed that GM labels 
increased hazard perception relative to non-GM labels (2.671, p=<0.05). 
Product type and label shape were not significant predictors. No between subjects effect of 
gender was found. 
Interactions 
A significant interaction was found between product and wording (F (3,189) =29.31 1, 
p=<0.01) as shown in Figure 43. This graph shows using the word ingredient greatly 
reduced hazard perception for the chewing gum. 
3.0 
2.8 
lazard 2.6 
erception 
2.4 
2.2 
2.0 
Carrots Plaice UOKe 
PRODUCT 
WORDING 
El Ingredient 
___ý 
"' organism 
Chewing gum 
Figure 43 The interaction between product and wording in Study 7 
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An interaction was also found between label shape and wording (F (1,63) == 31.277ý 
p=<0.01) as shown in Figure 44. This graph shows that the choice of wording had a larger 
effect for the diamond shaped labels. The use of the word organism, for diamond shaped 
labels greatly increased hazard perception. 
WORDING 
2.7- 
Razard 
perception 2. &1 
2.5 
2. 
Oval 
SHAPE 
Ingredient 
Organism 
Diamond 
Figure 44 The interaction between shape and colour in Study 7 
An interaction was found between colour and wording (F (1,63) = 26.064, p=<0.01) as 
shown in Figure 45. This graph shows that wording had a much greater effect on red 
coloured labels. The word organism increased hazard perception relative to ingredient for 
red labels. 
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Figure 45 The interaction between colour and wording in study 7 
An interaction was found between product and content (F (3,189) == 21.384, p=: <0.01) as 
shown in Figure 46. The graph shows that GM content had a greater effect on hazard 
perception for the two natural as opposed to synthetic products. 
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I Non-GM 
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Chewing gum 
Figure 46 The interaction between product and content in Study 7 
There was a significant interaction between colour and content (F (1,63) = 7.411, p=<0.01) 
as shown in Figure 47. The graph shows that GM content increased the difference in 
hazard perception for red as opposed to white labels. 
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Figure 47 The interaction between colour and content in Study 7 
Three-way interactions 
A significant three-way interaction was found between product, shape and wording (F (3, 
189) = 25.474, p=<0.01). Organism labels consistently scored higher on hazard perception 
and for the carrot, the coke and the chewing gum, hazard perception was higher for the 
diamond shape as shown in Figures 48,50 and 51. However, for the plaice, hazard 
perception was higher for the oval shaped labels as shown in Figure 49. 
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Figure 48 The interaction between wording and shape for carrots in study 7 
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Figure 49 The interaction between wording and shape for plaice in study 7 
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Figure 50 The interaction between wording and shape for coke in study 7 
230 
Chewing Gum 
Hazard 
perception 
10- 
25- 
2.0- 
t5- 
Oval 
Diamond 
Shape 
Ingredient Organism 
Wording 
Figure 51 The interaction between wording and shape for chewing gum in study 7 
A significant three-way interaction was found between product, colour and wording (F (3, 
189) = 18.605, p=<0.01). Organism labels scored generally higher for hazard perception 
than ingredient labels as shown in Figures 53,54 and 55. However, wording had no effect 
for white labels on the carrots as shown in Figure 52 and red labels greatly increased 
hazard perception for organism labels on the chewing gum as shown in Figure 55. 
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Figure 52 The interaction between wording and colour for carrots in study 7 
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Figure 53 The interaction between wording and colour for plaice in study 7 
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Figure 54 The interaction between wording and colour for coke in study 7 
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Figure 55 The interaction between wording and colour for chewing gum in study 
7 
A significant three-way interaction was found between shape, colour and wording (F (1, 
63) = 38.208, p=<0.01). Organism labels scored higher for hazard perception than 
ingredient labels as shown in Figures 56 and 57, however colour had no effect for the 
ingredient labels for the diamond shaped labels only. 
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Figure 56 The interaction between colour and wording for oval labels in study 7 
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Figure 57 The interaction between colour and wording for diamond labels in 
study 7 
A significant three-way interaction was found between product, shape and content (F (3, 
189) = 16.929, p=<0.01). GM labels scored higher for hazard perception for all four 
products as shown in Figures 58,59,60 and 61, however the diamond shape increased 
hazard perception for non GM labels and decreased hazard for GM labels for the chewing 
gum only. 
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Figure 58 The interaction between shape and content for carrots in study 7 
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Figure 59 The interaction between shape and content for plaice in study 7 
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Figure 60 The interaction between shape and content for coke in study 7 
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Figure 61 The interaction between shape and content for chewing gum in study 7 
A significant three-way interaction was found between product, colour and content (F (3, 
189) = 23.343, p=<0.01). GM labels scored higher for hazard perception for all four 
products as shown in Figures 62,63,64 and 65, but red increased hazard perception for the 
non-GM labels for the chewing gum only. 
Carrots 
lazard 
erception 
Non-GM 
GM 
Content 
White Diamond 
Colour 
Figure 62 The interaction between colour and content for carrots in study 7 
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Figure 63 The interaction between colour and content for plaice in study 7 
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Figure 64 The interaction between colour and content for coke in study 7 
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Figure 65 The interaction between colour and content for chewing gum in study 7 
A significant three-way interaction was found between shape, colour and content (F (1,63) 
= 10.689, p=<0.01). Red labels increased hazard perception compared to the white labels 
as shown in Figures 66 and 67, but for non-GM labels the diamond shape increased hazard 
perception for the red labels, whilst for GM labels, the diamond shape decreased hazard 
perception for the red labels. 
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Figure 66 The interaction between shape and colour for Non-GM labels in study 7 
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The interaction between shape and colour for GM labels in study 7 
2. The effect of label variation on hazard perception for natural vs synthetic products 
The hazard perception scores for the four products were collapsed down into two 
categories; synthetic (coke and chewing gum) and natural (carrots and plaice). This was to 
investigate the extent to which the results were related to whether the product was 
synthetic or natural in nature. The mean scores for each label are shown in Table 39. 
Factor Level Mean Hazard Perception Score 
Producttype Natural 2.807 
Synthetic 2.765 
Shape Oval 2.702 
Diamond 2.870 
Colour White 2.636 
Red 2.936 
Wording Ingredient 2.570 
Organism 3.001 
Content Non-GM 1.486 
GM 4.086 
Table 39 The mean scores for hazard perception for each level of factor in Study 
7 
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ANOVA repeated measures then revealed that label shape (F (1,63) =8.817, p=<0.01), 
colour (F (1,63) =13.193, p=<0.01), wording (F (1,63) =51.794, p=<0.01) and GM content 
(F (1,63) = 202.517, p=<0.01) had main effects on hazard perception. The product type 
(natural vs synthetic) was not a main effect. 
Interactions 
Several two way interactions involving product type were found: 
An interaction was found between product type and colour (F (1,63) = 12.259, p=<0.01) 
as shown in Figure 68. This graph shows that label colour had a larger effect for the 
synthetic products. 
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Figure 68 The interaction between product and colour for hazard perception in 
Study 7 
An interaction was also found between product and wording (F (1,63) =17.670, p=<0.01) 
as shown in Figure 69. This graph shows that label wording had a 
larger effect for the 
synthetic products, specifically using the word organism as opposed to 
ingredient increased 
hazard perception to a greater extent for the synthetic products. 
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Figure 69 The interaction between product and wording for hazard perception in 
Study 7 
An interaction was also found between product and GM content (F (1,63) =: 13.925, 
p=<0.01) as shown in Figure 70. This graph shows that GM content had a larger effect for 
the natural opposed to synthetic products. 
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Figure 70 The interaction between GM content and product type in Study 7 
Three-way interactions involving product type 
A significant three-way interaction was found between product, shape and colour (F (1,63) 
=5.862, p=<0.05). Red labels resulted in higher hazard perception than the white labels as 
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shown in Figures 71 and 72, but for the natural products, using diamond shaped labels 
increased hazard perception to a greater extent for the white labels. 
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Figure 71 The interaction between shape and colour for the natural products in 
study 7 
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Figure 72 The interaction between shape and colour for synthetic products in 
study 7 
A significant three-way interaction was found between product, shape and wording (F 
(1,63) =12.709, P=<0.01). Organism labels scored higher for hazard perception than 
ingredient labels as shown in Figures 73 and 74, however whilst label shape had no effect 
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for the ingredient label natural products, oval shaped labels increased hazard perception for 
the ingredient labelled synthetic products. 
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Figure 73 The interaction between colour and wording for natural products in 
study 7 
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Figure 74 The interaction between colour and wording for synthetic products in 
study 7 
A significant three-way interaction was found between product, colour and wording (F 
(1,63) =51.150, p=<0.01). Organism resulted in. higher hazard perception than ingredient 
labels as shown in Figures 75 and 76, however white labels reduced hazard perception for 
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Oval Diamond 
the organism labels on synthetic products and red labels increased hazard perception for 
the ingredient labels on the natural products. 
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Figure 75 The interaction between colour and wording for natural products in 
study 7 
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Figure 76 The interaction between colour and wording for synthetic products in 
study 7 
A significant three-way interaction was found between product, colour and content (F 
(1,62) = 41-163, p=<0.01). GM labels resulted in higher hazard perception than non-GM 
labels as shown in Figures 77 and 78, however red labels increased hazard perception to a 
greater extent for non-GM labels on the synthetic products. 
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Figure 77 The interaction between colour and content for natural products in 
study 7 
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Figure 78 The interaction between colour and content for synthetic products in 
study 7 
A significant three-way interaction was found between product, wording and content (F 
(1,62) ==18.388, p=<0.01). GM labels increased hazard perception compared to non-GM 
labels as shown in Figures 79 and 80, however organism labels increased hazard 
perception to a greater extent for GM labels on the synthetic products. 
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study 7 
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study 7 
3. The effect of label variation on purchase intention for the four food products 
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The mean scores for purchase intention for each level of factor are displayed in Table 40. 
The mean scores for the four controls were carrots 4.58, plaice 3.94, coke 4.14 and 
chewing gum 4.40. 
Tactor Level Mean Purchase Intention Score 
Producttype Carrot 3.325 
Plaice 2.70 1 
Coke 3.127 
Chewing Gum 3.208 
Shape Oval 3.083 
Diamond 3.097 
Colour Whiteý 3.182 
Red 2.998 
Wording Ingredient 3.164 
Organism 3.017 
Content Non-GM 3.894 
GM 2.287 
Table 40 The mean scores for purchase intention for each level of factor in study 
7 
The mean scores for purchase intention for every label are shown in Table 41. The labels at 
the top of the table have the lowest purchase intention whilst those at the bottom of the 
table have the highest purchase intention. 
Pic 
No. 
Product 
Type 
Label 
Shape 
Label 
Colour 
Label 
Description 
Label 
GM 
content 
Mean SD 
20 Plaice Oval White Organism GM 1.750 . 240 
22 Plaice Oval Red Ingredients GM 1.803 . 245 
30 Plaice Diamond Red Ingredients GM 1.838 . 255 
28 Plaice Diamond White Organism GM 1.871 . 258 
24 Plaice Oval Red Organism GM 1.895 . 270 
32 Plaice Diamond Red Organism GM 1.903 . 259 
26 Plaice Diamond White Ingredients GM 1.937 . 236 
18 Plaice Oval White Ingredients GM 2.002 . 268 
16 Carrot Diamond Red Organism GM 2.011 . 227 
14 Carroý- Diamond Red Ingredients GM 2.150 . 257 
48 Coke Diamond Red Organism GM 2.181 . 294 
6 Carrot Oval Red Ingredients GM 
- 
2.189 . 276 
54 Chew17-- ng guM Oval Red Ingredients GM 2.197 . 274 
64 Chewing guM Diamond Red Organism GM 2.201 . 292 
10 Carrot Diamond White Ingredients GM 1) Az () 2.2-ý -7 . 258 
40 Coke Oval Red Organism GM 2.299 . 283 
12 Carrot Diamond White Organism GM 2.326 . 245 
4 Carrot Oval White Organism GM 2.351 . 260 
2 Carrot Oval White Ingredients GM 2.356 .5 
247 
52 Chewing gum Oval White Organism GM 2.361 . 277 8 Carrot Oval Red Organism GM 2.365 
. 246 62 Chewing gum Diamond Red Ingredients GM 2.378 . 324 46 Coke Diamond Red Ingredients GM 2.419 
. 289 38 Coke Oval Red Ingredients GM 2.424 
. 292 42 Coke Diamond White Ingredients GM 2.464 
. 279 56 Chewing gum Oval Red Organism GM 2.470 . 277 44 Coke Diamond White Organism GM 2.489 
. 276 36 Coke Oval White Organism GM 2.491 
. 283 50 Chewing gum Oval White Ingredients GM 2.526 . 281 58 Chewing gum Diamond White Ingredients GM 2.578 . 294 60 Chewing gum Diamond White Organism GM 2.585 . 307 34 Coke Oval White Ingredients GM 2.627 . 295 23 Plaice Oval Red Organism Non-GM 3.388 . 302 31 Plaice Diamond Red Organism Non-GM 3.468 . 310 29 Plaic Diamond Red Ingredients Non-GM 3.476 . 324 21 Plaice Oval Red Ingredients Non-GM 3.480 . 306 27 Plaice Diamond White Organism Non-GM 3.510 . 308 19 Plaice Oval White Organism Non-GM 3.538 . 310 37 Coke Oval _ Red Ingredients Non-GM 3.630 . 331 47 Coke Diamond Red Organism Non-GM 3.649 . 311 25 Plaice Diamond White Ingredients Non-GM 3.658 . 322 17 Plaice Oval White Ingredients Non-GM 3.7 . 318 55 Chewing gum Oval Red Organism Non-GM 3.714 . 312 39 Coke Oval Red Organism Non-GM 3.782 . 309 53 Chewing gum Oval Red Ingredients Non-GM 3. . 320 35 Coke Oval White Organism Non-GM 3.818 . 350 
45 Coke Diamond Red Ingredients Non-GM 3.835 . 334 
63 Chewing gum Diamond Red Organism Non-GM 3.855 . 296 
41 Coke Diamond White Ingredients Non-GM 3.913 . 315 
43 Coke Diamond White Organism Non-GM 3.918 . 335 
51 Chewing gum Oval White Organism Non-GM 4.026 . 330 
61 Chewing gum Diamond Red Ingredients Non-GM 4.053 . 326 
57 Chewing gum Diamond White Ingredients Non-GM 4.056 . 324 
33 Coke Oval White Ingredients 
_Non-GM 
4.089 . 340 
7 Carrot Oval Red Organism Non-GM 4.131 . 259 
59 Chewing gum Diamond White Organism Non-GM 4.166 . 321 
5 Carrot Oval Red Ingredients Non-GM 4.170 . 269 
15 Carrot Diamond Red Organism Non-GM 4.277 . 280 
49 Chewing gum Oval White Ingredients Non-GM 4.345 . 334 
1 Carrot Oval White Ingredients Non-GM 4.348 . 286 
13 Carrot Diamond Red Ingredients Non-GM 4.496 . 260 
9 Carrot Diamond White Ingredients Non-GM 4.553 . 273 
Carrot Oval White Organism Non-GM 4.586 . 278 
Carrot Diamond White Organism 'Non-GM 4.637 . 278 
Table 41 The mean scores for purchase intention for each of the labels in Study 7 
Repeated measures ANOVA was used to investigate the main effects and interactions. The 
full results of the analysis can be found in Appendix N, Table N2. 
Main Effects 
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main effect was found for label colour (F (1,63) = 13.318, p=<0.05). Paired 
comparisons were performed using Bonferroni adjustment revealed that white labels 
increased purchase intention relative to red labels (0.184, p=<O. 05). 
A main effect was found for label wording (F (1,63) =16.092, p=<0.01). Paired 
comparisons were performed using Bonferroni adjustment revealed that ingredient labels 
increased purchase intention relative to organism labels (0.147, p=<0.05). 
A main effect was found for GM content (F (1,63) = 78.646, p=<0.01). Paired 
comparisons were performed using Bonferroni adjustment revealed that non-GM labels 
increased purchase intention relative to GM labels (1.607, p=<0.05). 
Product type and label shape were not significant predictors. No between subjects effect of 
gender was found. 
Interactions 
Several two way interactions were found: 
A significant interaction was found between product and gender (F (3,189) = 3.238, df, 
p=<0.05) as shown in Figure 81. This graph shows that females had higher purchase 
intention for the carrots and plaice whilst the males had higher purchase intention 
for the 
coke and chewing gum. The difference between the two genders on the intention to 
purchase coke was particularly high. 
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Figure 81 The interaction between gender and product type for purchase 
intention in study 7 
An interaction was found between product and wording (F (3,189) = 10.667, p=<0.01) as 
shown in Figure 82. This graph shows that using the word ingredient rather than organism 
had a stronger effect for the chewing gum compared to the other three products. 
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Figure 82 The interaction between product and wording for purchase intention in 
Study 7 
An interaction was found between shape and wording (F (1,63) = 9.681, p=<0.01) as 
shown in Figure 83. This graph shows that using the word ingredients increased purchase 
intention more for diamond, rather than oval-shaped labels. 
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Figure 83 The interaction between shape and wording for purchase intention in 
Study 7 
An interaction was found between colour and wording (F (1,63) = 6.387, p=<0.01) as 
shown in Figure 84. This graph shows that the word ingredient increased purchase 
intention more for white labels than red labels. 
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Figure 84 The interaction between colour and wording for purchase intention in 
Study 7 
An interaction was found between product and content (F (3,189) = 6.012, p=<0.01) as 
shown in Figure 85. This graph shows that non-GM content had a greater effect on 
especially the carrots. purchase intention for the natural as opposed to synthetic products, 1 
WORDING 
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Figure 85 The interaction between GM content and product for purchase 
intention in Study 7 
An interaction was found between colour and content (F (1,63) = 13.344, p=<0.01) as 
shown in Figure 86. This graph shows that colour had a greater effect for non-GM labels. 
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Figure 86 The interaction between GM content and product for purchase 
intention in Study 7 
Three-way interactions 
A significant three-way interaction was found between product, shape and wording (F (3, 
189) = 7.969, p=<0.01). Ingredient labels scored higher for purchase intention except for 
the carrots where purchase intention was higher for diamond shaped ingredient labels and 
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oval shaped organism labels as shown in Figures 87,88,89 and 90. Wording also had little 
effect for the oval shaped labels on the chewing gum. 
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Figure 87 The interaction between wording and shape for carrots in study 7 
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Figure 88 The interaction between wording and shape for plaice in study 7 
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Figure 89 The interaction between wording and shape for coke in study 7 
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Figure 90 The interaction between wording and shape for chewing gum in study 7 
A significant three-way interaction was found between product, colour and wording (F (3, 
189) = 10.820, p=<0.01). For the carrots, coke and chewing gum, purchase intention was 
higher for the white organism labels and lower for the red organism labels as shown in 
Figures 91,92 and 94. For the plaice, colour made no difference to purchase intention as 
shown in Figure 93. For the carrots, plaice and coke, purchase intention was higher for the 
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white ingredient labels, but for the chewing gum, purchase intention was higher for the red 
ingedient labels. 
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Figure 91 The interaction between colour and wording for carrots in study 7 
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Figure 92 The interaction between colour and wording for plaice in study 7 
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Figure 93 The interaction between colour and wording for coke in study 7 
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Figure 94 The interaction between colour and wording for chewing gum in study 
7 
A significant three-way interaction was found between shape colour and wording (F (1,63) 
= 32.045, p=<0.01). For the ingredient labels, purchase intention was higher for the oval 
shaped white labels, whereas for the organism labels, purchase intention was higher for the 
diamond shaped white labels as shown if Figures 95 and 96. In contrast, for ingredient 
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labels, purchase intention was higher for diamond shaped red labels, whereas for organism 
labels, purchase intention was higher for red oval shaped labels. 
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Figure 95 The interaction between colour and shape for ingredient labels in study 
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Figure 96 The interaction between colour and shape for organism labels in study 
7 
A significant three-way interaction was found between product, shape and content (F 
(3,189) =:: 13-015, p=: <0.01). Purchase intention was higher for the non-GM labels for all 
four products as shown in Figures 97,98,99 and 100. However, purchase intention was 
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Oval Diamond 
increased to a greater extent by oval non-GM labels and reduced for diamond shaped GM 
labels for the chewing gum. 
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Figure 97 The interaction between shape and content for the carrots in study 7 
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Figure 98 The interaction between shape and content for the plaice in study 7 
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Figure 99 The interaction between shape and content for the coke in study 7 
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Figure 100 The interaction between shape and content for the chewing gum in 
study 7 
A significant three-way interaction was found between colour, content and gender (F 
(1,63) = 5.955, p=<0.01). Non-GM content increase purchase intention for both genders as 
shown in Figures 101 and 102, however, white increased purchase intention for the GM 
labels for males and red increased purchase intention for the GM labels for females. 
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Figure 101 The interaction between content and colour for males in study 7 
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Figure 102 The interaction between content and colour for females in study 7 
A significant three-way interaction was found between product, colour and content (F 
(3,189) = 8.753, p=<0.01). Non-GM content increased purchase intention for all products 
as shown in Figures 103,104,105 and 106. However, the colour red reduced purchase 
intention to a greater extent for non-GM labels on the chewing gum product as opposed to 
the other three products. The colour red also increased purchase intention for the GM 
labels for the chewing gum product only. 
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Figure 104 The interaction between colour and content for the plaice in study 7 
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Figure 105 The interaction between colour and content for the coke in study 7 
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Figure 106 The interaction between colour and content for the chewing gum in 
study 7 
A significant three-way interaction was found between shape, content and gender (F (1, 
56) = 7.999, p=<0.01). Non-GM content increased purchase intention for both genders as 
shown in Figures 107 and 108. However, the oval shape increased purchase intention for 
the GM labels for males and the diamond shape increased purchase intention for the 
females. 
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Figure 107 The interaction between shape and content for males in study 7 
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Figure 108 The interaction between shape and content for males in study 7 
4. The effect of label variation on purchase intention for the natural vs synthetic 
products 
The purchase intention scores for the four products were collapsed down into two 
categories; synthetic (coke and chewing gum) and natural (carrots and plaice). The mean 
scores for each label are shown in Table 42. 
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Factor Level Purchase intention 
Product ý2e Natural 3.095 
Synthetic 3.195 
Shape Oval 3.171 
Diamond 3.119 
Colour White 3.210 
Red 3.080 
Wording Ingredient 3.253 
Organism 3.037 
Content Non-GM 3.892 
GM 2.399 
Table 42 The mean scores for purchase intention for each level of factor for 
Study 7 
ANOVA repeated measures then revealed that label colour (F (1,63) = 7.990, p=<0.01), 
wording (F (1,63) = 33.662, p=<0.01) and GM content (F (1,63) = 79.730, p=<0.01) had 
main effects on purchase intention. Label shape and product type (natural vs synthetic) 
were not main effects. 
Interactions 
Several two way interactions were found: 
There was a significant interaction between product and gender (F (1,62) = 
7.095, p=< 
0.01). For females, purchase intention was highest for the natural products, whilst 
for 
males, purchase intention was highest for the synthetic products. 
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Figure 109 The interaction between product type and gender in study 7 
There was a significant interaction between product type and shape (F (1,63) == 4.325, 
p=<0.05) as shown in Figure 110. Purchase intention was decreased for the natural 
products to a greater extent for the diamond as opposed to oval labels. 
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Figure 110 The interaction between product type and shape for purchase intention 
in Study 7 
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There was a significant interaction between product and colour (F (1,63) 11-187, 
p=<0.01). The white labels as opposed to red labels Increased purchase intention to a 
greater extent for the synthetic labels as shown in Figure I 11. 
There was a significant interaction between product and wording (F (1,63) = 6.681, 
p=<0.05). Using the word ingredient as opposed to organism increased purchase intention 
more for the synthetic products as shown in Figure 112. 
34 
3.3 
3.2 
Purchase 
intention 
3.1 
3.0 
2.9 
PRODUCT 
DING 
iredient 
; anism 
Figure 112 The interaction between product type and wording for purchase 
intention in Study 7 
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A significant interaction was found between product type and content (F (1,63) =8.969, 
p==<0.01) as shown in Figure 113. Purchase intention was reduced for the non-GM labels 
and it was increased for the GM labels for the synthetic as opposed to natural labels. 
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Figure 113 The interaction between GM content and wording for purchase 
intention in Study 7 
Three-way interactions 
A significant three-way interaction was found between product, colour and content (F 
(1,63) =14.821, p=<0.01). Purchase intention was higher for the non-GM labels in both 
cases as shown in Figures 114 and 115. However, Purchase intention was reduced for the 
red as opposed to white non-GM labels for the synthetic products. 
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Figure 115 The interaction between GM content and colour for the synthetic 
products in study 7 
A significant three-way interaction was found between product, colour and wording (F 
(1,63) = 21.982, p=<0.01). Purchase intention was greatly reduced for the red as opposed 
to white ingredient labels on the natural products. In contrast, red increased purchase 
intention for the organism labels on the natural products as shown in Figure 116. For the 
synthetic products, red labels decreased purchase intention for both wordings, but for a' 
greater extent for the organism labels as shown in Figure 117. 
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Figure 117 The interaction between wording and colour for the synthetic products 
in study 7 
7.11 Discussion 
Hazard Perception 
The mean scores for hazard perception indicated that hazard perception varied across the 
four food products. Coke in particular yielded a higher mean score than the carrots, plaice 
and chewing gum respectively. The mean scores for the control conditions (the products 
viewed with no label) were much lower than all the GM labels and the majority of non-GM 
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labels. This means that some labels convey hazard even though the product is GM-free. 
The non-GM labels that conveyed more hazard than the control condition tended to be red 
labels as shown earlier in Table 50. This finding is in line with that found in study 2. 
Repeated measures ANOVA revealed significant main effects for label colour, wording 
and GM content on hazard perception. Red labels increased hazard perception relative to 
white labels and this finding is consistent with the findings of study 2 and Costello at al 
(2002). Using the word organism rather than ingredient on labels increased hazard 
perception and this is consistent with the findings of study 3. GM content as opposed to 
non-GM content greatly increased hazard perception as demonstrated consistently in study 
2 and 3 and Costello et al. (2002). In this study, label shape was not a significant main 
effect. This was unexpected as a main effect of label shape had been found in study 2. This 
effect, however, was very small next to the effect size of colour, for example. It may be 
that the main effect of label shape found previously was unstable or was maybe due to the 
different sample used (in study 2,23 female and 17 male participants were used with an 
average age of 25.3, whereas in study 7,30 male and 33 female students were used with an 
average age of 24.4). 
The interactions found also support the previous 'magnification of effect' finding of 
studies 2 and 3. The interaction between shape and wording demonstrated that using the 
word organism increased hazard perception to a greater extent for diamond shaped labels 
(as opposed to oval shaped labels). The interaction between colour and wording 
demonstrated that using the word organism as opposed to ingredient increased hazard 
perception to a greater extent for red as opposed to white labels. These interactions show 
that where one label manipulation (such as GM content) increases hazard perception, the 
next manipulation (such as the colour red) further increases hazard perception causing a 
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magnification of the effect. This finding is also consistent with that found in study 2 and 3. 
There are a great many interactions for hazard perception in the results section of this 
chapter, these and those from previous chapters will be discussed more fully in Chapter 8. 
The investigation of the effect of product type on hazard perception was new. In this study, 
product type alone was not found to have a main effect on hazard perception. This may be 
because all these four products are food products that participants may have eaten at some 
time or another without them causing illness. This may then have resulted in then being not 
perceived as hazardous. There was, however, an interaction between product type and 
wording for hazard perception. Hazard perception increased greatly for the coke and 
chewing gum when the word organism as opposed to ingredient was used. This may have 
been because the participants did not expect a man-made product to contain organisms. 
When the four products were collapsed down in to two categories of product type, 
synthetic (coke and gum) and natural (carrots and plaice), product type was still not a 
significant main effect, possibly for the reasons above. However the results of the two way 
interactions suggest that label wording (organism as opposed to ingredient) and colour (red 
as opposed to white) increase hazard perception to agreater extent for the synthetic 
products. GM content also had the greatest effect on the natural rather than synthetic 
products. This result is in line with the suggestion of (Grove-White et al., 1997) that the 
genetic modification of natural products would be considered much more risky and 
unacceptable than man-made foods. 
Purchase Intention 
The mean scores for purchase intention indicated that hazard perception varied across the 
four food products. The carrots yielded a higher mean score than the chewing gum, coke 
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and plaice respectively. The mean scores for the control conditions (the products viewed 
with no label) were much higher than for all the GM labels and the majority of non-GM 
labels. This means that some labels reduce purchase intention relative to the controls even 
though the product is GM-free. The non-GM labels that reduced purchase intention tended 
to be red labels, which is consistent with the findings of study 2 and ingredient labels 
which is consistent with the findings of study 3. The carrot and chewing gum non-GM 
products in general scored higher for purchase intention than the coke and plaice as shown 
previously in Table 52. 
Repeated measures ANOVA revealed significant main effects for label colour, wording 
and GM content on purchase intention. White labels increased purchase intention relative 
to red labels and this finding is consistent with the findings of study 2 and (Costello et al., 
2002). Using the word ingredient rather than organism on labels increased purchase 
I 
intention and this is consistent with the findings of study 3. Non-GM content as opposed to 
GM content greatly increased purchase intention as demonstrated consistently in study 2 
and 3 and (Costello et al., 2002). For purchase intention, again label shape was not a 
significant main effect. This was unexpected as a main effect of label shape had been 
found in study 2. Again, this difference in results may have been because of the different 
sample of participants used in this study. 
The interactions for purchase intention also demonstrated a magnification of effect as 
previously found above for hazard perception. The interaction between wording and label 
shape demonstrated a greater effect of diamond shape in reducing purchase intention for 
organism (as opposed to ingredient) labels. The same pattern was found for the interaction 
between colour and wording where purchase intention was lowest for labels that were both 
red and used the word organism. These results suggest that the magnification effect can 
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decrease purchase intention when more than one design or linguistic variation used to 
increase hazard is present. There was also a significant interaction found between GM 
content and colour. In this case, the higher purchase intention afforded by non-GM as 
opposed to GM content was reduced my using a red as opposed to white label. These 
results suggest that the effect of factors likely to increase purchase intention (such as non- 
GM content) can be mediated (or manipulated) by another. This finding is also consistent 
with the findings from studies 2 and 3. There are a great many interactions for purchase 
intention in the results section of this chapter, these and those from previous chapters will 
be discussed more fully in Chapter 8. 
Product type was found not to have a main effect on purchase intention. This was 
surprising as it was expected that purchase intention for the products would vary. 
However, a significant interaction was found between gender and product type. Females 
scored the carrots and plaice much higher for purchase inWntion than males. Males in turn 
scored the chewing gum and plaice much higher for purchase intention. This may have 
been the reason why an overall main effect of product type was not found for purchase 
intention. If the females rated the natural products higher and the males rated the synthetic 
products higher for purchase intention then no one product would score more highly 
reducing the chance of a main effect being found. An interaction between product and 
wording was also found for purchase intention. This is also to be expected if the 
participants thought it less likely that they would purchase synthetic products (as opposed 
to natural products) containing organisms. 
The interaction between product type and GM content indicates that purchase intention 
scores were lowest for the plaice. This is expected from the work of (Grove-White et al., 
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1997) who found that in focus groups, participants found the thought of genetic 
modification of animals much more undesirable than that of plants. 
Summary 
In summary then, these results indicate that some label variations e. g. colour and shape 
an ear to have the same kind of effect across product type. Red as opposed to white labels P 
and diamond as opposed to oval shaped labels increase hazard perception and reduce 
purchase intention. However, these results also indicate that identifying the genetic 
modification of different product types results in different hazard perception and purchase 
intention scores. The genetic modification of the natural products, in particular the plaice, 
reduced purchase intention in line with the suggestions from previous research above. 
These results also support the previous findings from chapter 4 that the effect of label 
design characteristics and linguistic variables can be magnified or mediated by the 
combination of variation used. 
The results of the previous chapter have suggested that the components of the TPB and 
perceived outrage may explain how label design characteristics and linguistic variables 
affect behavioural intention. It was suggested that label hazard level and GM content affect 
attitudes, subjective nonns, control beliefs, and perceived outrage which then affect the 
behavioural intention to buy GM foods. The studies in chapter 6, however, were all 
conducted using the Cheesy Bite packet. What is not known from these results whether 
these findings will generalise to another product type. Study 8 will attempt to investigate if 
the TPB adapted with the addition of the concept 'outrage' will explain how these label 
design variations affect behavioural intention for a different product type. 
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7.12 Study 8 Generalisability Across Product Type. 
This section describes a study to determine if the predictability of the TPB with the added 
component 'outrage' generalises across product type. The previous study gave a good 
indication that the effect of GM label variation may vary across product type (and 
specifically between natural and synthetic products) whilst studies 5 and 6 suggest a 
theoretical mechanism by which these label design characteristics may affect behaviour. 
This model, however, has only been tested for one product. This study attempts to 
investigate if the model proposed in study 6 predicts behavioural intention and purchase 
intention for a product other than the 'Cheesy Bites'. In this case the product chosen was 
carrots. This was because this was a common natural product which most participants 
would be expected to like and it was also vegetarian and therefore would be likely to have 
more general appeal. It was also chosen because it had been used in study 7 and label 
design characteristics had been shown to have significant effects on purchase intention for 
this product. 
As in studies 5 and 6, due to practical reasons, it would not be possible to examine the 
effect of all the different label vanations on these four products in one study. This would 
create too many stimuli for participants to reasonably rate. It was therefore decided to use 
four labels: a high hazard GM and non-GM label and a low hazard GM and non-GM label. 
7.13 Method 
Design 
The study was of within subjects design. It was identical to study 6 except that the product 
was carrots instead of 'Cheesy Bites'. Each participant saw all four pictures of the carrots 
275 
with the four different labels on. Sixteen participants saw the pictures in one of four 
different orders. They were also given an answer booklet with the same questions as study 
6. These were the measures of purchase intention, hazard perception, attitude, subjective 
nonn, behavioural intention and 'outrage'. 
Participants 
Sixty four Participants took part in the study, 30 were male and 34 female. They were aged 
18 to 58 with a mean age of 24.37. All were students or postgraduate students at the 
University of Plymouth who were recruited through the paid participation pool. They all 
had English as their fist language and were paid 0 for participation. 
Procedure 
Each participant was given a one of the four picture files, with one of the 4 answer 
booklets and asked to complete all questions to the best of their ability. 
7.14 Results 
The mean scores for hazard perception and purchase intention are displayed in Table 43. 
As purchase intention increased, hazard perception decreased. 
Purchase Intention Hazard Perception 
Label 1 2.19 5.17 
High Hazard GM 
Label 2 2.62 4.46 
Low Hazard GM 
Label 3 4.68 2.32 
High Hazard Non-GM 
Label 4 4.97 1.79 
Low hazard Non-GM 
Table 43 The mean scores for each label for purchase intention and hazard 
perception in Study 8 
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ANOVA repeated measures revealed that GM content (F (1,63) = 135.998, P=<0.01) and 
hazard level (F (1,63) = 10.402, p=<0.01) had significant effects on attitude. GM as 
opposed to non-GM content decreased the mean attitude score by 2.238 (p=<0.05). High 
hazard as opposed to low hazard decreased the mean attitude score by 0.294 (p=<0.05). 
ANOVA repeated measures revealed that GM content (F (1,63) = 95.038, p=<0.01) and 
hazard level (F (1,63) = 8.146, p=<0.01) had significant effects on subjective nonn. GM 
as opposed to non-GM content decreased the mean subjective norm score by 2.349 
(p=<0.05). High hazard as opposed to low hazard decreased the mean subjective norm 
score by 0.270 (p=<0.05). 
Only GM content, however, had a significant effect on perceived behavioural control (F (1, 
63) = 5.762, p=<0.01). GM as opposed to non-GM content decreased the mean perceived 
behavioural control score by 0.238 (p=<0.05). 
GM content (F (1,63) = 158.373, p=<0.01) and hazard level (F (1,63) = 8.064, p=<0.01) 
also had significant effects on 'outrage'. GM as opposed to non-GM content increased the 
mean outrage score by 1.257 (p=<0.05). High hazard as opposed to low hazard increased 
the mean outrage score by 0.164 (p=<0.05). 
Modelling 
Modelling of behavioural intention was conducted using an SPSS mixed models design in 
the same way as studies 5 and 6 in chapter 6. This modelling revealed that attitude (F 
(1,225.398) = 49.182, p=<0.01) and subjective norm (F (1,231.331) = 81.421, p=<0.01) 
were significant predictors of behavioural intention. Perceived behaviotural control belief 
was not significant. Hazard level was not a significant predictor, but GM content was 
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approaching significance at p=0.079. For the modelling of purchase intention a similar 
pattern arose. Attitude (F (1,237.957) = 57.262, p=<0.01) and subjective nonn (F (1, 
243.724) = 51.82, p=<0.01) were predictive of purchase intention. Hazard level, GM 
content and perceived behavioural control were not significant predictors. 
For behavioural intention, when 'outrage' was added to the model as a predictor, 'outrage' 
was non- significant. Attitude (F (1,234.454) = 27.207, p=<0.01) and subjective norm (F 
(1,232.084) = 79.332, p=<0.01) were the only significant predictors. 
The same pattern was found for purchase intention. When 'outrage' was added to the 
model as a predictor, 'outrage' was non-significant. Attitude (F (1,245.413) = 35.101, 
p=<0.01) and subjective norm (F (1,244.540) = 51.028, p=<0.01) were the only significant 
predictors. 
7.15 Discussion 
An inverse relationship was found between purchase intention and hazard perception as 
shown in Table 44 which contains the carrot mean scores for each label from this study and 
the Cheesy Bite (CB) mean scores for each label from study 6. This was to be expected as 
it had been demonstrated in previous research (Costello et al., 2002) and in studies 2,3 and 
6 of this thesis. What these mean scores also show, however, is that the hazard perception 
scores were higher for the GM carrots than the GM 'Cheesy Bites'. They also show that 
purchase intention scores were higher for the non-GM carrots than the non-GM 'Cheesy 
Bites'. There is evidence, therefore, of a difference in the impact of label type on the two 
different products. This finding supports the findings in study 7 of this thesis and from 
(Grove-White et al., 1997) that purchase intention is likely to be different for different 
278 
types of. GM product. In particular, this previous research suggests that the genetic 
modification of more natural products would result in lower purchase intention than the 
genetic modification of man-made products. This has again been found to be the case, 
which supports the results of study 7 earlier in this chapter that the genetic modification of 
more natural products increases hazard perception and reduces purchase intention to a 
greater extent for natural as opposed to synthetic products. 
CB Product Carrots CB product Carrots 
Purchase Purchase Hazard Hazard perception 
Intention Intention Perception 
Label 1 2.45 2.19 4.84 5.17 
High Hazard GM 
Label 2 2.59 2.62 3.89 4.46 
Low Hazard GM 
Label 3 3.86 4.68 2.75 2.32 
High Hazard Non-GM 
Label 4 4.06 4.97 2.13 1.79 
Low hazard Non-GM 
Table 44 The mean scores for purchase intention and hazard perception for each 
label in Study 8 
The results of the repeated measures ANOVA revealed that GM content and hazard level 
were significant predictors of attitude and subjective norm. The multi-level modelling then 
found that attitude and subjective norm were predictive of behavioural intention. The 
overall model suggested by these results is shown in Figure 118. 
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Figure 118 The relationship between label variations, components of the TPB and 
behavioural measures in study 8 
These results have some similarities and differences from those found in studies 5 and 6. 
To re-cap, studies 5 and 6 used the Cheesy Bite product and study 8 used the carrots. Study 
5 also used the components of the TPB only to model the mechanism by which GM label 
vanations affect behavioural intention, whilst studies 6 and 8 used those components and 
the measure of 'outrage' to try and predict both behavioural intention and purchase 
intention. 
In all three studies GM content and hazard level were significant predictors of both attitude 
and GM content was a significant predictor of subjective nonn. GM content level and 
hazard level were also significant predictors of 'outrage'. The results of the modelling in 
all three studies revealed that attitude and subjective norm were significant predictors of 
behavioural intention. 
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What was not consistent across the three studies was the effect of hazard level on 
subjective norm. This was found in studies 5 and 8, but not 6. Also not consistent was the 
effect of GM content on control beliefs and predictiveness of control beliefs on 
behavioural intention and purchase intention. GM content was predictive of control beliefs 
in study 5 and 8 only and control beliefs were predictive of behavioural intention and 
purchase intention in study 6 only. Finally the impact of 'outrage' on both behavioural 
intention and purchase intention was inconsistent across the two studies where it was 
measured. However, in study 6, 'outrage' was a significant predictor in its own right of 
both behavioural measures, whilst in study 8, it was not predictive of either in the 
multilevel modelling. One possibility is that the difference in the products caused this 
variation in the extent to which outrage predicted behaviour. (Grove-White et al., 1997) 
suggest that product type may affect consumer's attitude and consequently behavioural 
intention and the results of study 7 demonstrate that GM content has a greater effect on 
more natural as opposed to synthetic products. This would suggest a possible difference in 
the extent to which label variation affects behavioural measures, but would not be expected 
to change the psychological model by which they have an effect. Although there has been 
some inconsistency in the findings of the three studies designed to text the ability of the 
components of the TPB to model the psychological relationship between label changes and 
behaviour, the results do show consistent and significant results. It is therefore suggested 
here that the reason for the inconsistency of these results may be the nature of the samples 
used. In study 5, of the 66 participants, 49 were female and 17 were male and the mean age 
of the participants was 21.4. In study 6a greater effort was made to recruit more equal 
numbers of males and females and of the 64 participants, 35 were female and 27 male with 
a mean age of 21.2. In study 8 this better gender ratio was maintained with 30 of the 64 
participants being male and 34 were female. The participants in study 8, however, had a 
higher mean age of 24.4 which reflected the slightly higher number of postgraduate and 
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staff members taking part in the study. It may be then, that perceived outrage and 
perceived behavioural control over whether to purchase GM foods was less of an issue for 
this group of individuals and these components were not found to be predictive of 
behavioural intention in the analysis. 
7.16 Summary 
In summary, this chapter has examined the effect of GM label variation on different types 
of product. Although some effects are consistent across product type such as the increase 
in hazard perception and decrease in purchase intention generated by GM content, red 
labelling and using the wording 'GM organisms' as opposed to 'GM ingredients', some of 
the effects vary according to the product. GM content, for example has a greater impact on 
more natural products and these were preferred by female participants. The label design 
characteristics have also been found to interact with one another to alter the impact of the 
message (also found in studies 2 and 3, chapter 4). It is clear then from these results that 
careful investigation of the relationships between not just label design characteristics and 
linguistic variation, but also product type is needed when creating labels to inform about 
GM content, even if that is to inform that the product is GM free. This is an especially 
important consideration when no label products are preferred by participants in most cases. 
This chapter has also described a study designed to investigate the psychological 
mechanism by which labels indicating GM content affect behavioural measures. Two of 
the components of the TPB have been consistently demonstrated to be affected by hazard 
level and GM content, namely attitude and subjective norm, which have then predicted 
both behavioural intention and purchase intention. This has been demonstrated for two 
different products, the 'Cheesy Bites' products and the carrot product. It is therefore 
argued here that the TPB is an appropriate model for demonstrating how label design 
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characteristics and linguistic variations affect behavioural. intention and consequently 
behaviour. It is also suggested that the addition of a measure of perceived 'outrage' to the 
model may improve predictability in this context. This means that when a label is changed 
from for example non-GM to GM or from white to red for a particular product, it is likely 
that based on the evidence from this thesis that positive attitudes toward buying the product 
are reduced and the perceived social pressure to buy the product is also reduced which in 
turn reduces the intention to buy the product. 
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Chapter 8 DISCUSSION 
8.1 What will this chapter be about? 
The first section of this chapter will summarise the reasons behind the topic chosen for this 
thesis and the programme of work developed to answer the research questions identified. 
The next section will address each of the research questions in turn in the light of the 
results obtained from the studies I to 8 including a review and interpretation of the many 
interactions found in the studies 2,3 and 7. The strengths of the work will be examined 
with implications for producers, manufacturers and governments managing and designing 
GM and non-GM produce and then the limitations of this work will be discussed. Finally 
future research will be suggested and this thesis will be evaluated in the conclusion by 
taking into account its strengths and weaknesses. 
The goal of this thesis was to try to find a psychological explanation for reactions to 
variation in GM food product labelling. Previous research by Costello et al. (2002) 
identified that change in design for labels indicating both GM and non-GM content 
resulted in changes in measures of hazard perception and purchase intention. In that study 
red labels, for example, increased hazard perception and reduced purchase intention 
compared to blue, green and white labels. The effect of the colour red in increasing hazard 
perception is well documented in warning label research such as Braun and Silver (1995) 
and Adams and Edworthy (1995). What was new about the findings from Costello et al. 
(2002) was that label design variables were found to have an effect in the new context of 
genetically modified food labelling and that not only hazard perception, but also purchase 
intention were affected. Whilst many of the results found were significant, this was an 
isolated study so the extent to which the results occurred by chance and the extent to which 
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genuine phenomena had been identifiedý was not known. What was also unknown, was by 
what psychological process label variations affect hazard perception and purchase 
intention. 
8.2 The previous literature and rationale for the programme of work 
The literature review highlighted the importance of an investigation in this subject area. 
This was because the majority of individuals in many countries are opposed to genetically 
modified foods (Frewer, 1999; Gaskell et al., 2002; Reimar, 2001) even though many 
know little about them (Hallman, 2000; Magnusson and Hurtsi, 2002). GM labelling issues 
are also very important as consumers believe GM products should be labelled (Food 
Standards Agency, 2002; Hallman, 2000) and mandatory labelling exists for all GM 
produce licensed for sale in the EU (European Union, 2003). Despite high consumer 
demand and now mandatory GM labelling, however, little research had been published on 
the impact of GM label design on perceptions of food products. The literature review 
identified three areas of previous research that may be useful in this case. 
The first area was that of social cognition models, which have been traditionally used to 
not just predict behaviour, but also to describe the psychological mechanisms by which 
changes in behaviour occur. For the TPB (Ajzen, 1991), the mechanisms would be through 
a persons attitude, subjective norm and control beliefs. This model has been successfully 
used in a whole range of subject areas, but its components are often found to be much more 
predictive of behavioural intention than behaviour itself (Armitage & Connor, 2001). This 
model, however, was suggested to be appropriate in this context by Lynn Frewer and her 
colleagues, who are leading researchers in the area (Bredahl et al., 1998). This model was 
therefore chosen as the bases for research in this thesis. 
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The second area of previous research was that of risk perception. Genetically modified 
foods have been consistently perceived as risky (Gaskell et al, 2002; Hossain and 
Onyango, 2004; Miles and Frewer, 2001). Juanillo (2001) suggested that the outrage 
factors outlined by Sandman (1987) could provide an explanation as to why genetically 
modified food products are considered so risky, despite not a single reported human death. 
The explanation being that the qualities of the risk from GM include many high outrage 
factors and high outrage is related to greater risk perception. This relationship had not been 
previously tested in this context or even operationalised, but it was suggested by the 
previous research (Juanillo, 2001) so it forms one of the basis for research in this thesis. 
The third area of research was that of warning design where variation in label design has 
been found to affect perceived urgency, behavioural intention and behavioural compliance 
(Wogalter & Laughery, 1996; Wogalter & Silver, 1990). This research suggests models 
which might explain the psychological process by which this happens (Edworthy, 1998; 
Wogalter, 2006), but these models have not yet been tested to identify the psychological 
process by which this occurs. The research described in this thesis has attempted to address 
that gap in previous research and to test the extent to which the findings from warning 
label research generalise to the new area of genetically Modified food labelling. % 
The previous section of this chapter briefly summarised the main points made by the 
literature review and the reasons behind the programme of work contained in this thesis. 
The next section of this chapter will address each of the research questions in turn in the 
light of the results obtained from the eight studies. 
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8.3 Can 'outrage' factors explain perceptions of, and behavioural intention 
towards, GM foods? 
Juanillo (2001) suggested that the 'outrage' factors of Sandman (1987) could provide an 
explanation for why GM foods are considered risky and unacceptable. In particular, he 
suggests that the outrage factor corresponding to the lack of trust in those infonning the 
public about risk is salient in individuals when forming views on genetic modification and 
this finding is also supported by other previous research (Frewer, 1999; Hunt and Frewer, 
2001). This suggestion is supported by the results of study 1 (Chapter 3). High negative 
correlations were found between the behavioural intention and the outrage factors relating 
to the perceived naturalness, size, longevity and morality of the risk as well as the 
perceived lack of trust in risk informers. These aspects were all suggested by the literature 
review to be salient and have been found to be so here (Siegrist, 2000; Sjoberg, 2000; 
Townsend et al., 2004a). 
It was also possible to operationalise the theoretical construct of 'outrage' and in this 
context, perceived outrage was able to predict about 35% of the behavioural intention to 
buy GM foods. When this measure of perceived 'outrage' was added to the components of 
the TPB , the predictability of the 
intention to buy GM foods increased from the 51% found 
by the components alone, to 57%. This improved on the 51% found in the published 
research which claims to be the first in the UK to use the TPB to predict the behavioural 
intention to buy GM foods (Spence & Townsend, 2006). In summary then, perceived 
outrage has been shown to at least partially predict perceptions of GM foods including the 
behavioural intention to buy them. The low figure of 35% of explained variance, however, 
suggests that outrage alone, as measured here, is not sufficient to explain all the variance, 
although it can be a useful addition to the TPB in this case. 
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8.4 Can the Theory of Planned Behaviour explain perception of, and intention to 
buy, GM foods? 
The results of the studies described in this thesis suggest that attitude and subjective nonns 
are significant and consistent predictors of the behavioural intention to buy GM foods in 
general, for specific GM products and also for specific products with different labels. The 
TPB components overall predicted 51% of the variance in behavioural intention to buy 
GM foods in general in study 1 and 4 and 57% of the intention to buy GM tomatoes in 
study 4. It is argued here then that the TPB was able to explain, at least partially, 
perceptions of, and intention to buy, GM foods. For the behavioural intention to buy GM 
foods in general, the predictiveness of the model was further increased to from 51% to 
57% in study I by the addition of perceived 'outrage' to the model. 
8.5 Does variation in GM label design characteristics and linguistic variation affect 
perceptions of GM foods? 
The results of study 2 found significant main effects for label shape, colour and content for 
measures of hazard perception and purchase intention. The results of study 3 found that 
label signal word, process, item, personal pronoun and GM content had significant main 
effects on hazard perception and item, process and content had significant main effects on 
purchase intention. Finally, in study 7, significant main effects of label colour, wording 
(process) and GM content were found on measures of both hazard perception and purchase 
intention. These results indicate that variation in GM label design characteristics and 
linguistic variation consistently affect perceptions of GM foods. 
Many of the main effects found in this thesis were generally very strong and consistent, for 
example the effect of GM content was strongest then the two linguistic variations and the 
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colours red and white. GM content increased hazard and reduced purchase intention 
compared to non-GM content. The word 'organism' increased hazard perception and 
reduced purchase intention relative to the word 'ingredient'. The wording 'produced from' 
increased hazard perception and reduced purchase intention compared to 'contains'. The 
colour red increased hazard perception and reduced purchase intention relative to blue and 
green (where there was little difference between them) and then white labels. However the 
effect of label shape was less clear cut, although a general trend of higher hazard 
perception and lower purchase intention was shown for the diamond shapes, then hexagon 
shaped, then oval shaped labels. A main effect of shape was found in study 2, but not in 
study 7 so it is therefore an inconsistent finding. The effect found in study 2 was also very 
small so it appears that label shape is a less important factor in influencing perceptions of 
GM foods than the other factors tested here. 
There were, however, a large number of interactions found in the three label experiments 
for both hazard perception and purchase intention. These interactions though numerous 
tended to only slightly mediate the main effects rather than change them. These 
interactions included magnification effects (where levels of factors add up to a greater 
effect than one factor alone), selective effects (where one level of a factor only is affected 
and the other is either not affected or affected in the opposite direction) and cross over 
interactions were found. Examples of these interactions will be described in the next 
sec ion. 
Hazard Perception Interactions 
In some cases a magnification of effect was found, where the addition of another factor 
increased hazard perception to a greater extent. This addition was an increase in hazard 
perception, but not a linear increase where two factors might be expected to double hazard 
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perception. The extent of the magnification by adding hazard levels of different factors 
varied according to the interaction. 
The interaction between colour and content found in Study 2 (Figure 5) is an example of 
magnification of effect. GM labels clearly scored much higher for hazard perception than 
non-GM labels, but hazard perception was increased to a greater extent for the red as 
opposed to white labels. Also, in the interaction between colour and wording in Study 7 
(Figure 45) red increased hazard perception to a greater extent for organism labels. It is 
likely then that either the red colour drew attention to the product being either GM or had 
an orgamsm label or that the use of the colour red made the factors seem more hazardous. 
The reasons behind this effect of red could be investigated in future experiments. 
In many cases selective effects were found where one level of a factor was affected in one 
direction only such as the interaction between item and content in Study 3 (Figure 17). 
Using the word organism as opposed to ingredient increased hazard perception for the non- 
GM labels only. It may be that the non-GM product with an ingredient label was 
considered low risk, but changing the wording to organism suggested that the product had 
some kind of organism inside which made the product seem risky. The GM product on the 
other hand was already perceived to be risky so the wording made no difference. Another 
example of a selective effect was the interaction between signal word and content in Study 
3 (Figure 16). Using the signal word important only increased hazard perception for GM 
and not non-GM labels. This interaction makes intuitive sense as highlighting a message to 
say a product is risk free (non-GM) is likely to have a very different effect than 
highlighting a product as potentially risky (GM). 
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Selective effects where one level of factor was affected in two different directions included 
the interaction between shape, colour and gender in Study 2 (Figures 7 and 8). For the red 
labels, the hexagon shape increased hazard perception for females compared to the other 
two shapes and hexagon shape reduced hazard perception for the males. The reverse was 
found for green labels. The reason for these gender differences between the effects of 
shape and colour on hazard perception is not known. It may be that men and women have 
different cultural associations with these shapes with women associating a hexagon shape 
with higher risk and men associating a diamond shape with higher risk. This could be 
examined in future research. Selective effects were also found in the interaction between 
shape and wording in Study 7 (Figure 44). Here the use of the diamond shaped label 
increased hazard perception for organism labels and not for ingredient labels. 
Only very few cross-over interactions were found such as the interaction between font and 
content in study 2 (Figure 6). Whilst there is a huge difference in hazard perception 
noticeable between GM and non-GM labels, large font slightly increased hazard perception 
for GM labels and reduced it for non-GM labels. This interaction makes sense that if you 
have potentially bad news, a smaller font will reduce the impact of it, but if you have a 
possible selling point, then a larger font will re-assure. 
Selective effects where the main effect was clear but slightly mediated by another factor 
were the most common interactions found. This suggests that some of the main effects are 
strong and stable, whilst others are weaker and less stable. 
Certain interactions appeared more commonly with a particular product. In this case, the 
greatest number of interactions was affected the chewing gum product as opposed to the 
other three products. The 
interaction between product and wording (Figure 43), for 
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example, shows that using the word organism greatly increases hazard perception 
particularly for the chewing gum and the use of the word ingredient reduces hazard 
perception particularly for the chewing gum. This may be because this product was 
extremely synthetic and maybe the participants wouldn't have expected it to have anything 
alive (any organism) in it. The effect is magnified for the interaction between product, 
colour and wording (Figure 55) where red labels greatly increase hazard perception for 
organism labels on the chewing gum product. Another example of this is the interaction 
between product, shape and content in Study 7 (Figure 61). For the chewing gum product, 
the use of the diamond shape increased hazard perception for the non-GM labels and 
decreased purchase intention for the GM labels. 
There were some differences between the effect of label design characteristics on hazard 
perception for the synthetic and the natural products with for example wording having a 
greater effect on synthetic products (Figure 69) and GM content having a greater effect on 
the natural products (Figure 70). However, as in the previous section, it is clear that several 
interactions affect the chewing gum only, so it may be that these interactions are to do with 
the chewing gum and not to the broader category of synthetic products as only two 
examples of synthetic products were tested. 
Purchase Intention Interactions 
Similar types of interaction were found for purchase intention. Magnification effects can 
be seen in the interaction between shape and colour in study 2 (Figure 10). Purchase 
intention was increased for the white labels and to a greater extent for the white oval 
shaped labels. In this case, it is likely that without any indicators of high hazard, purchase 
intention is higher. 
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Selective interactions were found such as the interaction between colour and wording in 
study 7 (Figure 84) where wording had a greater effect for the red labels only. It is likely 
then that the colour red draws attention to the wording which is perceived as more 
purchasable (ingredient) and less purchasable (organisms) The interaction between signal 
word, process and personal pronoun in study 3 (Figures 26 and 27) also shows selective 
qualities as use of the word 'notice' as opposed to no signal word increases purchase 
intention for 'contains' and 'produced from' personal pronoun labels only. In contrast, the 
use of the signal word 'notice' as opposed to no signal word decreases purchase intention 
for the 'contains' and 'Produced from' labels for the no personal pronoun labels. In this 
case the use of a personal pronoun may have drawn attention to and personalised the 
warning to the participants, making the impact of the signal word notice stronger. These 
kind of selection effects were the most common kind of interactions found for purchase 
intention. Though a cross-over interaction was found between font and GM content for 
purchase intention in study 2 (Figure 12) in the opposite direction to that found for hazard 
perception above (Figure 6). In this case, purchase intention was highest for the non-GM 
large font and lowest for the GM small font. 
Again there were a greater number of interactions related to the chewing gum product, it 
may have been as suggested above that the very synthetic nature of the product created 
some of the interactions involving the word organism. However, it may also have been due 
to the packaging of this particular product. The photo used was smaller than that for the 
other products and the packaging is mainly white. It may have been the relative size of the 
label or greater contrast in appearance with this packet may have affected the result. 
Therefore it may have been that a confounding variable (packet design) may have affected 
the results of the synthetic vs natural analysis so it will not be discussed further here. 
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8.6 Do GM label variations have the same effect when you change the product type? 
The three label design studies have produced compelling evidence for some consistent 
main effects such as GM content, wording, and the colour red on both hazard perception 
and purchase intention. These effects are large, stable and transfer across product type. The 
other factors such as the colours blue and green, label shape, and signal word have smaller 
less consistent effects which interact with the main effects, each other and product type. 
8.7 What is the psychological model by which label variations affect behaviour? 
The consistent findings from the results of the modelling described in studies 5,6 and 8 
suggest that variation in label design characteristics affect attitudes and subjective norms, 
which then in turn affect behavioural intention. Behavioural intention is then predictive (to 
a small extent) of self-reported behaviour, as described in studies I and 4. What is not clear 
is the role of perceived behavioural control and perceived outrage in predicting behaviour 
as the results are inconsistent. It is therefore possible to suggest a provisional basic model 
by which label variations affect behaviour as displayed in Figure 119 below. Further 
testing would be allow the role of perceived behavioural control and perceived outrage in 
predicting behaviour to be established and the inconsistencies found here explained. 
294 
Figure 119 The proposed model to explain the psychological mechanism by which 
GM label variation affects behaviour 
The previous sections described the extent to which the results of the studies answered 
each of the research questions suggested by the literature review. The following section 
will review firstly the limitations of the research and then the strengths of the research. 
8.8 Strengths 
As mentioned at the beginning of this chapter, this is a new and important area of research 
where little is known. This means that whilst there is little previous research to compare it 
with, all the research described here is new and adds to knowledge in this area. Whether 
one is managing, supporting or condemning GM foods, understanding public reaction to 
Jabels which identify the GM infon-national content of products, is in the interest of all 
parties. 
295 
The evidence presented here supports many of the previous general findings in the 
literature. The literature suggests that the majority of attitudes to GM foods in the UK are 
negative (Verdunne et al. 5 2002; Frewer, 1999; Hoban, 1997) and generally negative 
attitudes to GM foods have been found here throughout this thesis in the questionnaire 
studies (Chapters 3 and 5) and in the mean scores for GM vs non-GM labels in the label 
design studies (Chapters 4 and 8). This research therefore agrees with and builds on the 
existing body of knowledge on perceptions of GM foods in general. 
The main model, namely the TPB, was chosen for investigation because it was suggested 
by leading researchers in the area (Bredahl et al., 1998). In addition, the components of the 
model performed well predicting between 51% and 57% of the variance of behavioural 
intention. Some inconsistencies occurred across studies, but attitudes and subjective nonns 
were consistent y found to be predictive across the studies in this thesis. 
The outrage factors of Sandman (1987) had not previously been operationalised before in 
published literature. They have been in this thesis (Chapter 3) and have also been found to 
be predictive around 35% of behavioural intention. The thesis also demonstrates which 
aspects of outrage are most salient when predicting behaviour in this context, namely the 
morality of the risk, trust in information sources and the naturalness of the risk. These 
factors also map onto the suggestions by previous research that GM foods are considered 
by some not just to be risky, but on a fundamental level, to be unnatural and morally wrong 
(Grove-White et al., 1997). Trust in information sources was also found to be an important 
factor affecting perceptions of geneticafly modified foods in the previous research (Frewer 
et al., 1995; Hoban & Kendall, 1992; Hossain & Onyango, 2004). This work therefore 
applies the theoretical work of Sandman (1987) on risk perception to an experimental 
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application. This work also adds the measure of 'perceived outrage' to the TPB and finds 
that predictability of behavioural intention increases from 51% to 57%. 
This work included the testing of methods used in warning label design studies in chapter 
4. The impact of whether the subjective measures of hazard perception and purchase 
intention for each picture were made together or separately. In this case, the difference 
between the two methods of ranking was not found to be significant. Careful consideration 
of the methods used has therefore been demonstrated in this work. 
The evidence presented here demonstrates that GM label variations have significant effects 
on hazard perception and purchase intention. Most also work consistently in the same way 
wi te colour red, for example, either having no effect on purchase intention or 
decreasing purchase intention for any one multi-factorial label. The colour red does not 
generally start to work in the opposite direction e. g. red reducing hazard or increasing 
purchase intention. There is also evidence here for the magnification and mediation of 
effect of label design characteristics and linguistic variation. This is consistent with the 
findings from warning label research where one design characteristic can enhance or 
impact on another (Edworthy and Adams, 1996). This thesis therefore finds consistent 
evidence for the generalisation of the findings from warning label research into the new 
area of genetically modified food labelling. 
This work also compared the impact of all the GM labels tested with the control picture 
with no label. The results indicate that labelling a product as non-GM does not necessarily 
reduce hazard perception and increase purchase intention. This claim is made because 
purchase intention was found to be lower and hazard perception higher for some non-GM 
labels than the controls. It may be that just reading the words 'genetically modified' is 
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enough to prime associations with a 'technological meddling' with food so only low 
hazard labels are likely to improve purchase intention even when products are labelled as 
6no, genetically modified ingredients' . This means that not just GM content, but also label 
design characteristics would need to be taken into consideration if one were trying to 
change perceptions of a food product. 
I[n summary, this section has outlined the strengths of this research. The main strength of 
this work is that it is based on existing theory, which has been adapted to a new area of 
research where little is known. The next section will discus the limitations of this research. 
8.9 Limitations 
The research in this thesis uses the TPB (Ajzen, 1991) as a basis for investigating the 
psychology behind how label design variation affects behavioural intention. This model, 
however, is generally predictive of behavioural intention but less so of behaviour. This 
finding was suggested by the literature (Armitage & Connor, 2001) and was also found 
here in study I where behaviour was predicted to a lesser extent than behavioural intention. 
This means that other processes unspecified by the model are affecting individuals' 
behaviour after having formed an intention. One explanation for this is the existence of a 
social bias for people to overestimate the likelihood that they will engage in socially 
desirable behaviour found by Ajzen et al., (2004). Indeed, one study testing the TPB 
suggests that pnor behaviour is the best predictor of behaviour rather than behavioural 
intention (Norman & Smith, 1995). They argue that the model describes behaviour as 
being based on rational processes, which does not take into account habits and automatic 
processes. However, many studies in warning label research find a direct relationship 
between warning label variations and behavioural compliance which is observed behaviour 
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rather than self-reported behaviour (Frantz, 1994; Jaynes & Boles, 1990; Wogalter & 
Barlow, 1990; Wogalter, Begley, Scancorrelli, & Brelsford, 1997). 
One criticism of this work may be that some researchers studies, such as Noussair, Robin 
and Ruffieux (2004) and Lahteem-naki et al (2002), have found that the majority of 
participants in experiments are willing to try foods which they are told are GM, even those 
who had indicated that they would not buy GM foods. This was unexpected after negative 
attitu. es towards GM found consistently in European research (Townsend & Cambell, 
2004b). However, in their laboratory experiments, participants were allowed to opt out of 
tasting the 'GM' food, but may have felt that they were letting the researcher down by 
doing so, even though they were told it would not affect the results. Noussair et al (2004) 
also makes the claim that consumers will buy genetically modified foods based on their 
experiment. However, their experiment asked people to eat a sample of GM food, not to 
buy it. The factors that lead to a person agreeing to taste a free sample (as you might in a 
supermarket) may not be the same factors that determine whether you will purchase a food 
product. It is suggested here then, that the determinants of behaviour are complex and little 
is know about the psychological process that exists between behavioural intention and 
behaviour. However this work is useful in contributing to a greater understanding of the 
determinants of behavioural intention to buy GM foods. 
This research was also carried out in a laboratory setting, where participants were asked to 
view pictures of products and asked to make judgements based on what they saw. This 
reduces the ecological validity of the findings as participants may behave one way in the 
laboratory and another when they are shopping on a budget, with limited time and all the 
distractions of normal life. This limits the usability of this research to predict how people 
will behave. It may also be (as mentioned above) that the design of the packaging of the 
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four products may have interacted with the label design characteristics and that also 2 
products in each category (natural and synthetic) was insufficient to make a generalisation 
'k 
anuout product type. The work here though can fonn a basis for studies that investigate the 
impact of GM labelling on different product types as there is an early indication that the 
effects may be different for natural vs synthetic products. 
This research like many others uses subjective, rather than objective, measures of hazard 
perception and purchase intention throughout. This was the only way that these measures 
could be taken as they are internal and therefore cannot be observed. This means that the 
exact relationship between participants' estimations of hazard perception, for example, and 
actual hazard perception, is not known. 
The work in this thesis also used participants who were not representative of the general 
population because they were mainly female undergraduate psychology students. This is 
because of the limited financial resources available for this work and the free availability 
of these participants from the student participation point scheme. Students, many of whom 
are poor, may make decisions on which food to purchase based principally on different 
criteria to the general population. Awareness of GM issues may also be lower for this 
group as in general, they have less life experience than many older individuals. 
Gaskell et A (2003) suggested that there may be subsets of individuals with very different 
views of GM in the general population and the presence or absence of these groups within 
the sample was not tested here. Efforts were made, however, to control for at least gender 
for the later studies in this thesis. These participants were also all recruited through the 
University of Plymouth, so lived within one geographical (urban) area and were almost 
exclusively white British. These results therefore may not be generalisable to other areas of 
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Britain, which are more multi-cultural. Howeverý there is no evidence from the previous 
literature that ethnic background and geographical area within Britain would have altered 
these results. 
Some of the results found in this thesis are inconsistent such as the effect of perceived 
behavioural control on behavioural intention which is found in some studies and not others. 
Also, the significant effect of outrage on behavioural intention found in study 6 was not 
found in study 8. Although the experimental design and procedure were identical between 
studies 6 and 8, two changes occurred, a change in sample, and a change in product, from 
'Cheesy Bites' to carrots. This means it is difficult to examine exactly why the difference 
in results. If the study had run on the sample, but twice, one for each food product then 
maybe the results would explained the cause of the discrepancy. This would, however has 
meant that participants answered the same questions 8 times, 4 for each label for the two 
products. This could have caused significant carry over effects and was therefore 
discounted as a possible design for study 8. 
In summary, the main limitations of this research are considered to be the lack of ability to 
predict actual behaviour in real settings on the basis of these results. The next section 
suggests some future research which may build on and improve the work carried on in this 
thesis. 
8.10 Future research 
It is suggested here that future studies should investigate the extent to which these findings 
apply to less contentious public information such as nutritional information. Growing 
obesity and poor nutrition are major causes of illness in the UK and the accurate conveying 
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of health messages on food products is likely to impact on food choice and consequently 
on the behavioural intention to stay healthy. 
Future research could test to see if the subsets of individuals with different views on 
genetic modification suggested by Gaskell et al. (2003) exist and if label design 
characteristics and linguistic variation have the same effect for all groups. It would be 
interesting to see if prior attitudes to GM in general affect reactions to differently labelled 
products. One finding in this thesis and in previous research is that females consider GM 
foods to be more risky than males do. Future studies might investigate why this is the case 
and if gender is related to suggested subsets of individuals suggested by Gaskell to have 
different views on genetic modification. 
Future repetitions of these studies are likely to identify which of the inconsistent results 
were due to sample and which to product type. Any future repetitions could improve the 
issues of small sample size and representativeness of the participants. Future repetitions 
could also use a greater number of products and control more carefully the design of the 
packaging. Finally, there is a need to investigate actual rather than self-reported behaviour 
in more realistic settings to improve the usefulness and ecological validity of these results. 
This section has therefore outlined many potential areas where this work can be improved 
on and new work which could be camed out. The next section will outline the implications 
of the research. 
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8.11 Implications 
These results imply that unless manufacturers and food producers take into consideration 
the hazard level of the label design, it is better not to put voluntary non-GM labels on 
products. They also indicate that low hazard labels are needed for any GM producer or 
marketers to try and improve their market share. These results suggest that attitudes and 
subjective nonns are particularly influential in predicting behavioural intention towards 
GM products. This means that if the information on the label specifically targets these 
psychological aspects, behavioural intention towards GM produce could improve. 
In addition, if label design and linguistic variation generalise from warning labels to GM 
inforniational labels, they are likely to have significant effects on other labels such as those 
indicating content or absence of a specific ingredient (e. g.. nuts) or production method 
(e. g.. organic). This means that food producers would be recommended to take into 
account not just subtle changes in the infonnational content of labels when packaging their 
produce, but the design characteristics of the label. 
This research therefore has strong implications or those marketing and producing food 
products which are both GM and GM-free and may have implications for the design of 
other types of informational label on food products. The next section will evaluate this 
thesis overall in the light of the strengths and weaknesses of the work contained therein. 
8.12 Conclusions 
This work aimed to try to find a psychological explanation for reactions to variation in 
food product labelling. It is argued here that this thesis has been consistently able to 
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demonstrate that variations in GM label design and wording have significant effects on 
measures of hazard perception and purchase intention. It has also demonstrated that 
attitudes and subjective norms are affected by label changes which then predict 
behavioural intention. Consequently, it has been possible to suggest a psychological 
explanation for reactions in GM food labelling design. 
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Appendix A: The versions of the questionnaire used in the pilot of Study 1 
Contents: 
Section Al) Version I of the questionnaire 
Section A2) Version 2 of the questionnaire 
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Section Al Version I of the questionnaire 
The Genetically Modified Food Questionnaire 
Department of Psychology, University of Plymouth 
This questionnaire asks for your thoughts and feelings on buying Genetically Modified (GM) food products. A 
question or statement will be positioned on the left side of the questionnaire. After reading each one, please 
circle the number which represents your answer on the scales provided. For example: 
'Television soaps are educational' Strongly 1234567 Strongly 
agree disagree 
If you should circle the number 1, it would mean that you 'strongly agree' with the statement, if you circle the 
number 7, it would mean that you 'strongly disagree'. The numbers 2 to 6 represent answers in between these 
extremes. 
This section asks how you feel about buying GM foods. Please circle to show if you agree or 
disagree with the statements. 
(1) To buy GM foods would be extremely good Strongly 1 234567 Strongly 
agree disagree 
(2) To buy GM food would be extremely harmful Strongly 1 234567 Strongly 
agree disagree 
(3) To buy GM foods would be extremely wise Strongly 1 234567 Strongly 
agree disagree 
(4) To buy GM foods would be extremely negative Strongly 1 234567 Strongly 
agree disagree 
(5) If I bought GM foods, it would Strongly 1 23456 7 Strongly 
help the environment agree 
disagree 
(6) If I bought GM foods, it would Strongly 1 23456 7 Strongly 
hann my health agree 
disagree 
(7) If I bought GM foods, it would Strongly 1 23456 7 Strongly 
help British farmers agree disagree 
(8) If I bought GM foods, it would Strongly 1 23456 7 Strongly 
harm Third World Countries agree disagree 
(9) it would be very good, if I bought foods that Strongly 1 
23456 7 Strongly 
helped the environment agree 
disagree 
(10) it would be very good if I bought foods Strongly 
1 23456 7 Strongly 
that helped my health agree 
disagree 
(11) it would be very good, if I bought foods 
Strongly 1 23456 7 Strongly 
that helped British farmers agree 
disagree 
(12) it would be very good, if I bought foods 
Strongly 1 23456 7 Strongly 
that helped Third World Countries agree 
disagree 
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This section asks about the views of other people in your life. Please circle to show if you agree or disagree with the statements. 
(13) My family think I should buv GM food IAqA '7 Q+--l- 
products 
(14) My friends think I should not buy GM 
food products 
In life in izeneral... 
(15) 1 want to do what my family thinks 
I should do 
(16) 1 do not want to do what my ffiends think 
I should do 
-11-116AJ IvIL. ýUvll Bly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
I Specifically, with re2ard to buvina food Droducts 
(17) It is not important for me to buy the food 
that my family think I should buy 
(18) It is important for me to buy the food 
that my friends think I should buy 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
(19) Most people who are important to me 
think I should buy GM food products 
Strongly 1234567 Strongly 
agree disagree 
This section asks about the reasoning behind your decision whether to buy GM food 
products. Please circle to show if you agree or disagree with the statements. 
(20) There is not enough information available for Strongly 1234567 Strongly 
me to choose whether or not to buy GM food products agree disagree 
(21) The information provided about GM food Strongly 1234567 Strongly 
products is difficult for me to understand agree disagree 
(22) GM foods are clearly labelled Strongly 1234567 Strongly 
agree disagree 
(23) GM free food products are clearly labelled Strongly 1234567 Strongly 
agree disagree 
(24) 1 do not have the time to read food labels Strongly 1234567 Strongly 
when I go shopping agree disagree 
(25) GM food products are available where 1 Strongly 1234567 Strongly 
go shopping agree disagree 
(26) GM free food products are not available to me Strongly 1234567 Strongly 
where I go shopping agree disagree 
(27) 1 have complete control over whether of not Strongly 1234567 Strongly 
I buy GM food products agree disagree 
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Please answer the following questions by circling the number that is closest to your answer on the scale 
which runs from I to 7. The number 1 represents the answer 'not at all' and the number 7 
represents the answer 'all the time'. The numbers 2 to 6 represent answers in between these 
extremes. 
(28) Does lack of information about GM technology Not 123 456 7 All 
affect whether you buy GM food products? At all the time 
(29) Does difficulty in understanding information Not 123 456 7 All 
about GM technology affect whether at all time 
you buy GM food products? 
(30) Does lack of labelling affect whether Not 123 456 7 All 
you buy GM food products? at all time 
(31) Does lack of time to read food labels Not 123 456 7 All 
affect whether you buy GM food products? at all time 
(32) Does lack of availability of food products Not 123 456 7 All 
affect whether you buy GM food products? at all time 
This section asks about your shopping habits. 
(33) 1 have regularly bought GM food products Strongly 1 2 3 4 5 6 7 Strongly 
agree disagree 
(34) 1 have regularly avoided buying GM food Strongly 1 2 3 4 5 6 7 Strongly 
products agree disagree 
(35) 1 intend to buy GM food products Strongly 1 2 3 4 5 6 7 Strongly 
agree disagree 
(36) 1 intend to avoid buying GM food Strongly 1 2 3 4 5 6 7 Strongly 
products agree disagree 
(37) 1 would like to buy GM food products Strongly 1 2 3 4 5 6 7 Strongly 
agree disagree 
(38) 1 would like to avoid buying GM food Strongly 1 2 3 4 5 6 7 Strongly 
products agree disagree 
1 (39) 1 expect to buy GM food products 
(40) 1 expect to avoid buying GM food 
products 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagee 
This section asks you about how you see any possible risks from GM foods. Please indicate 
how much you 'agree' or 'disagree, with the following statements by circling a number to 
show your answer. 
(41) Any risk from GM foods is very small 
(42) Whether or not any risk from GM foods 
affects me, is my choice 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
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This section asks you about how you see any possible risks from GM foods. Please indicate how much you 'agree' or 'disagree' with the following statements by circling a number to show your answer. 
(43) GM foods are natural Strongly 1 23456 7 Strongly 
agree disagree 
(44) 1 am veryfrightened of the possible Strongly 1 23456 7 Strongly 
effects of GM foods agree disagree 
(45) Any risk from GM food will be Strongly 1 23456 7 Strongly 
long term agree disagree 
(46) Otherpeople are in control of any risk from Strongly 1 23456 7 Strongly 
GM foods agree disagree 
(47) Any risk from GM foods will definitely Strongly 1 23456 7 Strongly 
affect everyone equally agree disagree 
(48) 1 think it is wrong to make GM foods Strongly 1 23456 7 Strongly 
agree disagree 
(49) 1 trust the people who give me Strongly 1 23456 7 Strongly 
information about GM foods agree disagree 
(50) The people who regulate GM foods definitely Strongly 1 23456 7 Strongly 
take notice of the general public's views agree disagree 
(51) There is certainly nothing new about any Strongly 1 23456 7 Strongly 
risk from GM foods agree disagree 
(52) 1 am reminded of other risks when I think of Strongly 1234567 Strongly 
the possible risks from GM foods agree disagree 
Please circle to answer the following questions about yourself. 
(53) 1 am... Male Female 
(54) Please enter your age in the box provided 
(55) 1 have children under 18 living at home Yes No 
(56) 1 am... Employed full-time Employed part-time 
Not employed Retired 
THANK YOU VERY MUCH FOR COMPLETING THIS QUESTIONNAIRE 
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Section A2 Version 2 of the questionnaire 
The Genetically Modified Food Questionnaire 
Department of Psychology, University of Plymouth 
This questionnaire asks for your thoughts and feelings on buying Genetically Modified (GM) food products. A 
question or statement will be positioned on the left side of the questionnaire. After reading each one, please 
circle the number which represents your answer on the scales provided. For example: 
I 'Television soaps are educational' Strongly 1234567 Strongly 
agree disagree 
If you should circle the number 1, it would mean that you 'strongly agree' with the statement, if you circle the 
number 7, it would mean that you 'strongly disagree'. The numbers 2 to 6 represent answers in between these 
extremes. 
This section asks how you feel about buying GM foods. Please circle to show if you agree or 
disagree with the statements. 
(1) To buy GM foods would be extremely bad Strongly 1234567 Strongly 
agree disagree 
(2) To buy GM food would be extremely beneficial Stronglyl 234567 Strongly 
agree disagree 
(3) To buy GM foods would be extremely foolish Strongly 1234567 Strongly 
agree disagree 
(4) To buy GM foods would be extremely positive Strongly 1234567 Strongly 
agree disagree 
(5) If I bought GM foods, it would Strongly 1 23 4567 Strongly 
harm the environment agree 
disagree 
(6) If I bought GM foods, it would Strongly 1 23 4567 Strongly 
help my health agree 
disagree 
(7) If I bought GM foods, it would Strongly 1 23 4567 Strongly 
harm British farmers agree disagree 
(8) if I bought GM foods, it would Strongly 1 23 4567 Strongly 
help Third World Countries agree disagree 
(9) it would be very bad, if I bought foods that Strongly 1 23 
4567 Strongly 
harmed the environment agree 
disagree 
(10) it would be very bad if I bought foods Strongly 1 23 
4567 Strongly 
that harmed my health agree 
disagree 
(11) it would be very good, if I bought foods Strongly 
1 23 4567 Strongly 
that helped British farmers agree 
disagree 
(12) It would be very bad, if I bought foods Strongly 
1 23 4567 Strongly 
that harmed Third World Countries agree 
disagree 
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This section asks about the views of other people in your life. Please circle to show if you agree or disagree with the statements. 
(13) My family think I should not buy GM food 
products 
(14) My ffiends think I should buy GM 
food products 
In life in general... 
(15) 1 do not want to do what my family thinks 
I should do 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
(16) 1 want to do what my friends think 
I should do 
Specifically, with regard to buvin2 food products 
(17) It is important for me to buy the food 
that my family think I should buy 
(18) It is not important for me to buy the food 
that my friends think I should buy 
(19) Most people who are important to me 
think I should not buy GM food products 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
This section asks about the reasoning behind your decision whether to buy GM food 
products. Please circle to show if you agree or disagree with the statements. 
(20) There is enough information available for Strongly 1234567 Strongly 
me to choose whether or not to buy GM food products agree disagree 
(21) The information provided about GM food Strongly 1234567 Strongly 
products is easy for me to understand agree disagree 
(22) GM foods are clearly labelled Strongly 1234567 Strongly 
agree disagree 
(23) GM ftee food products are clearly labelled 
(24) 1 have the time to read food labels 
when I go shopping 
(25) GM food products are not available where I 
go shopping 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
(26) GMfree food products are available to me Strongly 1234567 Strongly 
where I go shopping agree disagree 
(27) 1 do not have complete control over whether Strongly 1234567 Strongly 
or not I buy GM food products agree disagree 
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Please answer the following questions by circling the number that is closest to your answer on the scale 
which runs from 1 to 7. The number 1 represents the answer 'not at all' and the number 7 
represents the answer 'all the time'. The numbers 2 to 6 represent answers in between these 
extremes. I 
(28) Does lack o information about GM technology Not !f 
affect whether you buy GM food products? At all 
(29) Does difficulty in understanding information Not 
about GM technology affect whether at all 
you buy GM food products? 
(30) Does lack of labelling affect whether Not 
you buy GM food products? at all 
(31) Does lack of time to read food labels Not 
affect whether you buy GM food products? at all 
(32) Does lack of availability of food products Not 
affect whether you buy GM food products? at all 
1234567 All 
the time 
7 All 
time 
7 All 
time 
7 All 
time 
7 All 
time 
I This section asks about your shopping habits. 
I 
(34) 1 have regularly bought GM food products Strongly 1 2 3 4 5 6 7 Strongly 
agree disagree 
(35) 1 have regularly avoided buying GM food Strongly 1 2 3 4 5 6 7 Strongly 
products agree disagree 
(36) 1 intend to buy GM food products Strongly 1 2 3 4 5 6 7 Strongly 
agree disagree 
(37) 1 intend to avoid buying GM food Strongly 1 2 3 4 5 6 7 Strongly 
products agree disagree 
(38) 1 would like to buy GM food products Strongly 1 2 3 4 5 6 7 Strongly 
agree disagree 
(39) 1 would like to avoid buying GM food Strongly 1 2 3 4 5 6 7 Strongly 
products agree disagree 
1 (40) 1 expect to buy GM food products 
(41) 1 expect to avoid buying GM food 
products 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
FThis 
section asks you about how you see any possible risks from GM foods. Please indicate 
how much you 'agree' or 'disagree' with the following statements by circling a number to 
show your answer. 
(42) Any risk from GM foods is very big 
(43) Whether or not any risk from GM foods 
affects me, is up to otherpeople 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
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This section asks you about how you see any possible risks from GM foods. Please indicate how much you 'agree' or 'disagree' with the following statements by circling a number to show your answer. 
(44) GM foods are unnatural Strongly 1 23456 7 Strongly 
agree disagree 
(45) 1 am not at allfrightened of the possible Strongly 1 23456 7 Strongly 
effects of GM foods agree disagree 
(46) Any risk from GM food will be short term Strongly 1 23456 7 Strongly 
agree disagree 
(47) 1 am in control of any risk from Strongly 1 23456 7 Strongly 
GM foods agree disagree 
(48) Any risk from GM foods will affect some Strongly 1 23456 7 Strongly 
people more than others agree disagree 
(49) 1 think it is right to make GM foods Strongly 1 23456 7 Strongly 
agree disagree 
(50) 1 do not trust the people who give me Strongly 1 23456 7 Strongly 
information about GM foods agree disagree 
(51) The people who regulate GM foods Strongly 1 23456 7 Strongly 
ignore the general public's views agree disagree 
(52) There is something new about any Strongly 1 23456 7 Strongly 
risk from GM foods agree disagree 
(53) 1 am not reminded of other risks when I think Strongly 1 23456 7 Strongly 
of the possible risks from GM foods agree disagree 
Please circle to answer the following questions about yourself. 
(54) 1 am... Male Female 
(55) Please enter your age in the box provided 
(56) 1 have children under 18 living at home Yes No 
(57) 1 am... Employed full-time Employed part-time 
Not employed Retired 
THANK YOU VERY MUCH FOR COMPLETING THIS QUESTIONNAIRE 
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Appendix B: Details of the re-coding of the questionnaire items in Study 1 
The questionnaire was 52 items in length with four demographic questions on both 
versions. Some of the questions on each version had been reversed to avoid acquiescence, 
therefore the responses needed to be reverse coded. A positive attitude towards buying GM 
recorded a high score, as did strong subjective norm, high perceived behavioural control, 
the strong intention to buy GM foods and the reported behaviour that GM foods had been 
bought. A low score was recoded for the intention to avoid buying GM food and the 
reported behaviour that GM food had been avoided. In the following Table BA represents 
the items which were recoded as follows: 
Item 
number 
Concept item measuring Version I 
Good 
Version 2 
Bad 
I Attitude Measure (M) 1 R 
2 Attitude M2 R 
3 Attitude M3 R 
4 Attitude M4 R 
5 Behavioural belief 1 R 
6 Behavioural belief 2 R 
7 Behavioural belief 3 R 
-8 
Behavioural belief 4 R 
9 Outcome evaluation 1 R R 
- 10 Outcome evaluation 2 R R 
11 Outcome evaluation 3 R R 
12 Outcome evaluation 4 R R 
13 Normative influence I R 
14 Normative influence 2 R 
15 Motivation to comply 1 R 
16 Motivation to comply2 R 
17 Alternative Mot to comply 1 R 
18 Alternative Mot to comply 2 R 
19 Subjective norm R 
20 Factor 1 R 
21 Factor 2 R 
22 Factor 3 R R 
23 Alternative Factor 3 R R 
24 Factor 4 R 
25 Factor 5 R 
26 ýýI-temative factor 5 R 
_ 27 PBC R 
28 Power Factor 1 R R 
_ 29 Power Factor 2 R R 
30 Power Factor 3 R R 
31 Power Factor 4 R R 
32 Power Factor 5 R R 
_ 33 Behaviour (B) 1 R R 
34 Behaviour 2 
- iTehavioural intention B 1, M 1 R R 
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_36 
Behavioural intention B2, Ml 
37 
- 
Behavioural intention B1, M2 
- - - -- 
R R 
_38 
T3 e h avioural intention B2, M2 
39 Behavioural intention B 1, M3 R R 
40 Behavioural intention B2, M3 
41 Risk size R 
42 'outrage' MI R 
43 'outrage' M2 R 
44 'outrage' M3 R 
45 'outrage' M4 R 
46 'o raýe' M5 R 
47 4 outrage' M6 R 
48 'ou rage' M7 R 
49 / outrage' M8 R 
50 'outrage' M9 R 
51 'outrage' M 10 R 
52 'outrage' M 11 R 
i anie b. -t The items which were reverse coded in experiment I 
The coding was set up so that a positive attitude to buying GM would result in a high score 
and a negative attitude a low score. Strong subjective nonn would be represented by a high 
score with low subjective nonn a low score and high control would be represented by a 
high score. Therefore the condition likely to predict high likelihood of the intention to buy 
GM foods (a high score) would be when attitude is positive, subjective norm is high and 
PBC is high. 
Perceived Behavioural Control was predicted by strength of inhibiting/facilitating factor 
times the power of the factor. Therefore high control would be related to a low number of 
-C, P- influential factors and low power to affect behaviour. If a factor was thought to have an 
effect it would have a low score e. g. agreement with the following items: 
9 There is not enough information available for me to choose whether or not to buy 
GM food products 
9 The information if difficult for me to understand 
*I do not have the time to read food labels when I go shopping 
* GM foods are not available when I go shopping 
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* GM free foods are not available when I go shopping 
Disagreement with the following items would also result in a low score: 
* There is enough information available for me to choose whether or not to buy GM 
food products 
The information provided about GM foods is easy for me to understand 
GM foods are clearly labelled 
e GM free foods are clearly labelled 
*I have the time to read food labels when I go shopping 
* GM foods are available where I go shopping 
* GM free foods are available where I go shopping 
If a factor had an effect 'all the time' then it would be expected to have a low score for 
power. Hence non influential low power factors (high scores) lead to high control (high 
score) and strong high powered factors (low scores) lead to low control (low score). 
The anchors for 'outrage' factors were consistent with the 7 point Likert scales used in the 
rest of the questionnaire and coded so that a high score resulted from high 'outrage' and a 
low score resulted in low 'outrage'. It was predicted that high (outrage' would be inversely 
related to behavioural intention. 
The scoring is important as otherwise effects could cancel each other out or it would be 
mathematically impossible for behavioural intention to be predicted from the components 
of the Theory of Planned Behaviour. 
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Appendix C: The final version of the questionnaire used in Study I 
The Genetically Modified Food Questionnaire 
Department of Psychology, University of Plymouth 
This questionnaire asks for your thoughts and feelings on buying Genetically Modified (GM) food products. A 
question or statement will be positioned on the left side of the questionnaire. After reading each one, please 
circle the number which rep-resents your answer on the scales provided. For example: 
'Television soaps are educational' Strongly 1234567 Strongly 
agree disagree 
If you should circle the number 1, it would mean that you 'strongly agree' with the statement, if you circle the 
number 7, it would mean that you 'strongly disagree'. The numbers 2 to 6 represent answers in between these 
extremes. 
This section asks how you feel about buying GM foods. Please circle to show if you agree or 
disagree with the statements. 
To buy GM foods would be extremely bad Strongly 1234567 Strongly 
agree disagree 
(2) To buy GM food would be extremely beneficial Stronglyl. 234567 Strongly 
agree disagree 
(3) To buy GM foods would be extremelyfoolish Strongly 1234567 Strongly 
agree disagree 
(4) To buy GM foods would be extremely positive Strongly 1234567 Strongly 
agree disagree 
(5) If I bought GM foods, it would Strongly 1 23456 7 Strongly 
harm the environment agree disagree 
(6) If I bought GM foods, it would Strongly 1 23456 7 Strongly 
help my health agree disagree 
(7) If I bought GM foods, it would Strongly 1 23456 7 Strongly 
harm British farmers agree disagree 
(8) If I bought GM foods, it would Strongly 1 23456 7 Strongly 
help rhird World Countries agree disagree 
(9) it would be ve-ry good, if I bought foods that Strongly 1 23456 7 Strongly 
helped the environment agree disagree 
(10) it would be very good if I bought foods Strongly 1 23456 7 Strongly 
that helped my health agree disagree 
(11) it would be very good, if I bought foods Strongly 1 23456 7 
Strongly 
that helped British farmers agree disagree 
(12) it would be very good, if 1 bought foods Strongly 1 23456 7 
Strongly 
that helped Third World Countries agree disagree 
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This section asks about the views of other people in your life. Please circle to show if you agree or disagree with the statements. 
(13) My family think I should huv GM fnnrl 1) A Ir 
products 
(14) My friends think I should buy GM 
food products 
In life in general... 
(15) 1 want to do what my family thinks 
I should do 
(16) 1 want to do what my friends think 
I should do 
(17) Most people who are important to me 
think I should buy GM food products 
"L, Ivlir, l. y 1 .3 1+ 0 ; ý, rrongiy 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
This section asks about possible issues relating to GM foods. Please circle to show if you 
agree or disagree with the statements. 
(18) There is enough infori-nation available about Strongly 1234567 Strongly 
GM technology for me to choose whether agree disagree 
or not to buy GM food products 
(19) The information provided about GM food Strongly 1234567 Strongly 
products is difficult for me to understand agree disagree 
(20) GM foods are clearly labelled Strongly 1234567 Strongly 
agree disagree 
(21) GM free foods are clearly labelled Strongly 1234567 Strongly 
agree disagree 
(22) 1 have the time to read labels when shopping Strongly 1234567 Strongly 
agree disagree 
(23) GM foods are available where I go shopping Strongly 1234567 Strongly 
agree disagree 
(24) GMftee foods are available where I go Strongly 1234567 Strongly 
shopping agree disagree 
(25) 1 have complete control over whether Strongly 1234567 Strongly 
or not I buy GM food products agree disagree 
Please answer the following questions by circling the number that is closest to your answer on the scale 
which runs from 1 to 7. The number 1 represents the answer 'not at all' and the number 7 
represents the answer 'all the time'. The numbers 2 to 6 represent answers in between these 
extremes. 
(26) Does lack of information about GM technology Not 1234567 All 
affect whether you buy GM food products? At all the time 
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Continued 
(27) Does difficulty in understanding infon-nation Not 
about GM technology affect whether at all 
you buy GM food products? 
(28) Does lack of labelling affect whether Not 
you buy GM food products? at all 
(29) Does lack of time to read food labels Not 
affect whether you buy GM food products? at all 
(30) Does lack q availability of food products Not ýf 
affect whether you buy GM food products? at all 
7 All 
time 
7 All 
time 
7 All 
time 
7 All 
time 
This section asks about your shopping habits. Please circle to show if you agree or disagree 
with the statements? 
(31) 1 have regularly bought GM food products Strongly 1 2 3 4 5 6 7 Strongly 
agree disagree 
(32) 1 have regularly avoided buying GM food Strongly 1 2 3 4 5 6 7 Strongly 
products agree disagree 
(33) 1 intend to buy GM food products Strongly 1 2 3 4 5 6 7 Strongly 
agree disagree 
(34) 1 intend to avoid buying GM food Strongly 1 2 3 4 5 6 7 Strongly 
products agree disagree 
(35) 1 would like to buy GM food products Strongly 1 2 3 4 5 6 7 Strongly 
agree disagree 
(36) 1 would like to avoid buying GM food Strongly 1 2 3 4 5 6 7 Strongly 
products agree 
disagree 
(37) 1 expect to buy GM food products 
(38) 1 expect to avoid buying GM food 
products 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
This section asks you about how you see any possible risks from GM foods. Please circle to 
show if you agree or disagree with the statements. 
(39) Any risk from GM foods will mainly affect Strongly 1234567 Strongly 
the environment agree disagree 
(40) Any risk from GM foods will mainly affect 
human health 
(41) Any risk from GM foods will be very small 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
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Continued.... 
(42) Whether or not any risk ftom GM foods 
affects me is my choice 
(43) GM foods are natural 
(44) 1 am veryftightened of the possible 
effects of GM foods 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
(45) Any risk from GM food will be short term Strongly 1 23456 7 Strongly 
agree disagree 
(46) Otherpeople are in control of any risk from Strongly 1 23456 7 Strongly 
GM foods agree disagree 
(47) Any risk from GM foods will affect some Strongly 1 23456 7 Strongly 
people more than others agree disagree 
(48) 1 think it is wrong to make GM foods Strongly 1 23456 7 Strongly 
agree disagree 
(49) 1 trust the people who give me Strongly 1 23456 7 Strongly 
infori-nation about GM foods agree disagree 
(50) The people who regulate GM foods Strongly 1 23456 7 Strongly 
ignore the views of the general public agree disagree 
(51) There is certainly nothing new about any Strongly 1 23456 7 Strongly 
risk from GM foods agree disagree 
(52) 1 am reminded of other types of risk when Strongly 1 23456 7 Strongly 
I think of the possible risks from GM foods agree disagree 
Please circle to answer the following questions about yourself. 
(54) 1 am... Male Female 
(55) Please enter your age in the box provided 
(56) 1 have children under 18 living at home Yes No 
(57) 1 am... Employed full-time Employed part-time A Student 
Not employed Retired 
If working, please enter your current occupation in the box provided 
THANK YOU VERY MUCH FOR COMPLETING THIS QUESTIONNAIRE 
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Appendix D: A selection of labels used in Study 2 
Please note that the labels shown here are similar, but not identical to those used. The ones 
used in the experiments were designed in PowerPoint because it is easier to manipulate the 
writing and background. These labels have the same wording and colour as the originals, 
but there are some variations in the size of labels due to the transfer into the word 
document necessary for the fon-natting of this thesis. 
Notice 
Contains no genetically 
modified ingredients 
Red, diamond shaped, small font, non-GM label 
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Notice 
Contains genetically 
modified ingredients 
Green, hexagon, large font, GM 
label 
Notice 
Contains no genetically 
modified ingredients 
Blue, oval, small font, non-GM label 
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Notice 
Contains genetically 
modified ingredients 
White, rectangle, large font, GM label 
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Appendix E: A picture of the 'Cheesy Bite' packet used in Study 2 
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Appendix F: The full ANOVA results of Study 2 
Contents: 
Table FI The ANOVA results for hazard perception in Study 2 
Table F2 The ANOVA results for purchase intention in Study 2 
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Source Degrees of 
freedom 
Mean 
Square 
F value Significance Greenhouse 
-Geisser Sh ape 2 6.306 5.995 
. 004 Sh ape x Gender 2 
. 788 . 749 . 477 E rror (Shape) 70 1.052 
Colour 2.012 276.100 26.766 
. 001 Colour x Gender 3- -i2-. 134 1.665 
. 179 Error (Colour) 105 7.288 
Font 1 1.009 
. 354 . 555 Font x Gender 1 1.369 
. 481 . 493 Error (Font) 35 2.847 
Content 1 2309.798 55.060 . 001 Content x Gender 1 30.726 
. 732 . 398 Error (Content) 35 41.950 
Shape x Colour 6 1.089 1.015 . 416 Shape x Colour x Gender 6 3.850 3.589 . 002 Error (Shape x Colour) 210 1.073 
Shape x Font 2 . 038 . 048 . 953 Shape x Font x Gender 2 . 182 . 233 . 793 Error (Shape x Font) 70 . 782 Colour x Font 3 . 367 . 418 . 741 Colour x Font x Gender 3 . 580 . 661 . 578 Error (Colour x Font) 105 . 878 
_Shape 
x Colour x Font 4.253 . 874 . 707 . 597 Shape x Colour x Font x Gender 6 . 562 . 642 . 697 Error (Shape x colour x font) 210 . 876 Shape x Content 2 1.940 2.571 . 084 
_Shape 
x Content x Gender 2 . 030 . 040 . 961 Error (Shape x Content) 70 . 755 Colour x Content 2.389 21.042 9.505 . 001 Colour x Content x Gender 3 . 629 . 357 . 784 Error (Colour x Content) 105 1.763 
Shape x Colour x Content 6 . 471 . 611 . 722 
Shape x Colour x Content x 
Gender 
6 . 642 . 833 . 546 
Error (shape x colour x content) 210 . 771 
Font x Content 1 7.348 4.973 . 032 
Font x Content x Gender 1 . 051 . 034 . 854 
Error (Font x Content) 35 1.478 
Shape x Font x Content 2 . 305 . 325 . 723 _ Shape x Font x Content x Gender 2 1.035 1.103 . 338 
Error (Shape x Font x Content) 70 . 939 
Colour x Font x Content 2.347 1.046 . 975 . 393 
Colour x Font x Content x gender 3 . 202 . 241 . 868 
Error (Colour x Font x Content) 105 . 839_ 
Shape x Colour x Font x Content 6 . 531 . 588 . 740 
Shape x Colour x Font x Content 
x Gender 
6 . 610 . 674 . 671 
Error (Shape x Colour x Font x 
_Content) _ 
210 . 904 
Table F1 The A-NOVA results for hazard perception in Study 2 
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Source Degrees of 
freedom 
Mean 
Square 
F value Significance Greenhouse 
-Geisser Sh ape 2 7.044 12.540 
. 001 Sh ape x Gender 2 2.361 4.204 019 
Error (Shape) 70 
. 562 Colour 2.127 146601 15.364 
. 001 Colour x Gender 3 7.740 1.144 
. 335 Error (Colour) 105 6.765 
Font 1 3.164 2.226 
. 145 Font x Gender 1 . 339 . 239 . 628 Error (Font) 35 1.421 
Content 
- 
1 3182.967 55.148 . 001 Content x Gender 1 22.719 . 394 . 534 Error (Content) 35 57.717 
Shape x Colour 6 2.357 2.615 . 018 Shape x Colour x Gender 6 1.236 1.371 . 227 Error (Shape x Colour) 210 . 902 Shape x Font 2 1.040 1.924 . 154 
_Shape 
x Font x Gender 2 . 311 . 575 . 566 Error (Shape x Font) 70 . 541 Colour x Font 3 . 916 1.195 . 316 Colour x Font x Gender 3 . 407 . 531 . 662 Error (Colour x Font) 105 . 767 
_Shape 
x Colour x Font 3.162 . 901 . 739 . 537 
_Shape 
x Colour x Font x Gender 6 . 736 1.146 . 337 Error (Shape x colour x font) 210 . 642 Shape x Content 2 . 350 . 466 . 630 Shape x Content x Gender 2 2.548 3.389 . 039 Error (Shape x Content) 70 . 752 Colour x Content 2.436 3.434 1.959 . 138 Colour x Content x Gender 3 1.522 1.070 . 365 
Error (Colour x Content) 105 1.423 
Shape x Colour x Content 4.153 1.606 1.282 . 279 
Shape x Colour x Content x 
Gender 
6 1.238 1.427 . 206 
Error (shape x colour x content) 210 . 876 
Font x Content 1 14.191 12.708 . 001 
Font x Content x Gender 1 . 826 . 740 . 396 
Error (Font x Content) 35 1.117 
Shape x Font x Content 1.530 . 068 . 060 . 899 _ Shape x Font x Content x Gender 2 . 099 . 115 . 891 
Error (Shape x Font x Content) 70 . 860 
Colour x Font x Content 2.30 1.029 . 927 . 411 
Colour x Font x Content x gender 3 . 527 . 618 . 605 
Error (Colour x Font x Content) 105 . 852 
Shape x Colour x Font x Content 4.443 . 436 - . 
353 . 860 
Shape x Colour x Font x Content 
x Gender 
6 . 292 . 319 . 926 
Error (Shape x Colour x Font x 
Content) 
210 . 915 
Table F2 The AN OVA results for purchase intention in Ntudy 2 
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Appendix G: A selection of the labels used in Study 3 
Important 
You should be aware that 
this product is produced 
from genetically modified 
ingredients 
Important, personal pronoun, produced from, ingredient, GM label 
This product is not produced 
from genetically modified 
organisms 
No signal word, no personal pronoun, produced from, organism, non-GM label 
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Notice 
This product contains 
genetically modified 
ingredients 
Notice, no personal pronoun, contains, ingredients, GM label 
Notice 
This product does not 
contain genetically modified 
organisms 
Notice, no personal pronoun, contains, organisms, non-GM label 
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Appendix H: The full ANOVA results of Study 3 
Contents: 
Table H1 The ANOVA results for hazard perception in Study 3 
Table H2 The ANOVA results for purchase intention in Study 3 
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S - ource Degrees ý f 
freedom 
Mean 
Square 
F value Significance Greenhouse 
-Geisser Signal _ 1.349 97.126 15.819 
. 001 
- 
_Signal 
x Gender 2 2.643 
. 638 . 530 
_Error 
(signal) 132 4.141 
Item 1 100.934 14.541 
. 001 
_Item 
x Gender 1 
. 441 . 064 . 802 
_Error 
(Item) 66 6.941 
Process 1 10.267 7.. 556 . 008 
_Process 
x Gender 1 . 299 . 220 . 641 
_Error 
(Process) 66 1.359 - 
pp 1 20.384 11.519 . 001 
_PP 
x Gender 1 . 097 . 055 . 815 
_Error 
(P) 66 1.770 
Content 1 6010.907 149.918 . 001 
_Content 
x Gender 1 3.518 . 088 . 768 
_Error 
(Content) 66 40.095 
Signal x Item 2 1.008 1.047 . 354 Signal x Item x Gender 2 1.030 1.070 . 346 
_Error 
(Signal x Item) 132 . 963 Signal x Process 2 4.423 4.236 . 016 Signal x Process x Gender 2 . 408 . 390 . 678 Error (Signal x Process) 132 1.044 
Item x Process 1 . 062 . 055 . 815 Item x Process x Gender 1 . 270 . 241 . 625 Error (Item x Process) 66 1.119 
Signal x Item x Process 1.654 . 883 . 507 . 569 Signal x Item x Process x Gender 2 1.067 . 741 . 455 
Error (Signal x Item x Process) 132 1.440 
Signal x PP 1.836 . 724 1.113 . 328 
Signal x PP x Gender 2 . 353 . 590 . 556 
Error (Signal x Process) 132 . 598 
Item x PP 1 2.320 1.542 . 219 
Item x PP x Gender 1 . 003 . 002 . 962 
Error (Item x PP) 66 1.504 
Signal x Item x PP 1.649 . 475 . 353 . 662 
Signal x Item x PP x Gender 2 1.660 1.495 . 228 
Error (Signal x Item x PP) 132 1.111 
Process x PP 1 5.890 3.201 . 078 
Process x PP x Gender 1 . 441 . 240 . 
626 
Error (Process x PP) 66 1.840 - Signal x Process x PP 2 9.346 8.412 . 001 
Signal x Process x PP x Gender 2 3.044 2.740 . 068 
Error (Signal x Process x PP) 132 1.111 
Item x Process x PP 1 . 714 . 469 . 496 
Item x Process x PP x Gender 1 . 383 . 252. . 
618 
Error (Item x Process x PP) 66 1.524 
Signal x Item x Process x PP 1.373 . 033 1 . 
024 . 935 
Signal x Item x Process x PP x 
Gender 
2 1.464 1.541 . 218 
Error (Signal x Item x Process x 
PP) 
Signal x Content 
Signal x Content x Gender 
Error (Signal x Content) 
Item x Content 
132 
1.481 
2 
132 
1 
. 950 
27.642 
. 749 
2.490 
11.034 
8.219 
. 301 
4.834 
. 002 
. 674 
. 031 
Item x Content x Gender 1 2.027 . 888 . 349 
Error (Item x Content) 
Signal x tem x Content 
ignal x Item x Content x Gender S1 
66 
1.614 
2.075 
I 
2.283 
1.650 
2 
1.289 
1.037 
. 276 
. 369 
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_. 
Error (Signal x Item x Content) 132 1.033 
P rocess x Content 
- - 
1 4.844 3.137 
. 081 F ro cess x Content xG ender 1 . 038 . 024 . 876 E rror ( Process x Content) 66 1.544 
Si 
_ 
gnal x Process x Content 1.606 7.314 4.356 
. 022 Signal x Process x Content x 
Gender 
2 
. 739 . 548 . 579 
Error (Signal x Process x 
Content) 
132 1.348 
_Item 
x Process x Content 1 . 005 . 005 . 94 Item x Process x Content x 
Gender 
1 
. 041 . 041 . 840 
Error (Item x Process x Content) 66 1.009 
_Signal 
x Item x Process x Content 1.745 7.051 4.455 . 018 Signal x Item x Process x Content 
x Gender 
2 
. 803 . 582 . 560 
Error (Signal x Item x Process x 
Content) 
132 1.381 
_PP 
x Content 1 . 217 . 103 . 749 PP x Content x Gender 1 8.709 4.148 . 046 Error (PP x Content) 66 2.100 
Signal x PP x Content 1.601 2.953 2.566 . 093 Signal x PP x Content x Gender 2 2.677 2.905 . 058 (Error) Signal x PP x Content 132 . 921 Item x PP x Content 1 . 002 . 001 . 978 Item x PP x Content x Gender 1 . 200 . 093 . 761 Error (Item x PP x Content) 66 2.141 
Signal x Item x PP x Content 1.604 . 179 . 116 . 847 Signal x Item x PP x Content x 
Gender 
2 . 184 . 148 . 816 
Error (Signal x Item x PP x 
Content) 
132 1.238 
Process x PP x Content 1 . 127 . 103 . 750 
Process x PP x Content x Gender 1 . 017 . 014 . 907 
Error (Process x PP x Content) 66 1.241 
Signal x Process x PP x Content 2 . 042 . 049 . 952 
Signal x Process x PP x Content 
x Gender 
2 . 034 . 041 . 960 
Error (Signal x Process x PP x 
Content) 
132 . 851 
Item x Process x PP x Content 1 . 022 . 021 . 886 
Item x Process x PP x Content x 
Gender 
1 1.147 1.068 . 305 
Error (Item x Process x PP x 
Content) 
66 1.074 
Signal x Item x Process x PP x 
Content 
1.589 . 434 . 350 . 
656 
Signal x Item x Process x PP x 
Content x Gender 
2 . 213 . 216 . 
806 
Error (Signal x Item x Process x 
PP x Content) 
132 . 986 
Table Ill The AINOVA results for hazard perception in Study J 
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Source Degrees of 
freedom 
Mean F value Significance Greenhouse 
-Geisser Signal 1.543 
. 805 . 445 . 591 Signal x Gender 2 1.719 1.231 
. 295 Error (signal) 134 1.396 
_Item 
1 134.013 17.321 . 001 Item x Gender 1 . 230 . 030 . 864 Error (Item) 67 7.737 
_Process 
1 7.039 10.743 . 002 Process x Gender 1 . 228 . 348 . 557 Error (Process) 67 
. 655 
-PP 
1 2.957 2.234 . 140 
_PP 
x Gender 1 2.732 2.064 . 155 Error (P) 67 1.324 
Content 1 4853.180 123.488 . 001 
_Content 
x Gender 1 183.006 4.657 . 035 Error (Content) 67 39.301 
-Signal 
x Item 2 1.465 2.277 . 107 
-Signal 
x Item x Gender 2 2.237 3.475 . 034 Error (Signal x Item) 134 . 644 
_Signal 
x Process 1.690 . 670 . 780 . 441 
_Signal 
x Process x Gender 2 . 816 1.125 . 328 Error (Signal x Process) 134 . 726 
_Item 
x Process 1 . 251 . 436 . 511 
_Item 
x Process x Gender 1 . 229 . 398 . 530 
_Error 
(Item x Process) 67 . 575 
Signal x Item x Process 2 . 764 . 961 . 385 _ Signal x Item x Process x Gender 2 . 876 1.102 . 335 _ Error (Signal x Item x Process) 134 . 795 _ Signal x PP 1.786 1.896 2.453 . 096 
Signal x PP x Gender 2 . 493 . 715 . 491 _ Error (Signal x Process) 134 . 690 
Item x PP 1 . 234 . 204 . 653 _ Item x PP x Gender 1 1.080 . 938 . 336 _ Error (Item x PP) 67 1.151 
Signal x Item x PP 2 . 135 . 178 . 837 
Signal x Item x PP x Gender 2 1.477 1.946 . 147 
Error (Signal x Item x PP) 134 . 759 
Process x PP 1 . 265 . 422 . 
518 
_ Process x PP x Gender 1 . 019 . 030 . 
863 
_ Error (Process x PP) 67 . 629 
Signal x Process x PP 2 2.419 3.688 . 028 _ Signal x Process x PP x Gender 2 . 394 . 600 . 
550 
Error (Signal x Process x PP) 134 . 656 
Item x Process x PP 1 . 225 . 259 . 
612 
Item x Process x PP x Gender 1 . 884 1.021 . 
316 
Error (Item x Process x PP) 67 . 866 _ Signal x Item x Process x PP 2 . 468 . 631 . 
534 
_ Signal x Item x Process x PP x 
Gender 
2 . 790 1.066 . 
347 
Error (Signal x Item x Process x 
PP) 
Signal x Content 
Signal x Content x Gender 
Error (Signal x Content) 
Item x Content 
134 
1.811 
2 
134 
1 
. 741 
9.862 
1.184 
1.169 
1.240 
7.640 
1.013 
. 402 
. 001 
. 366 
. 528 
ent x Gender 1 2.073 . 672 . 415 
Error (Item x Content) 
ignal. x Item x Content 
iiznal x Item x Content x Gender 
67 
2 
2 
3.084 
. 297 
1.789 
. 391 
2.360 
1 
. 677 
. 098 
1 
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Error (Signal x Item x Content) 134 . 758 
_Process x 
Content 
- -- 
1 . 001 . 002 . 968 
_Process 
x Content x Gender 1 . 892 1.247 . 268 Error ( Process x Content) 67 . 71 Signal x Process x Content 1.778 3.087 3.812 -- . 029 Signal x Process x Content x 
Gender 
2 
. 077 . 107 . 898 
Error (Signal x Process x 
Content) 
134 
. 720 
_Item 
x Process x Content 1 . 719 1.227 . 272 Item x Process x Content x 
Gender 
1 . 038 . 065 . 799 
_Error 
(Item x Process x Content) 67 
- . 
586 
_Signal 
x Item x Process x Content 2- . 453 . 629 . 534 Signal x Item x Process x Content 
_x 
Gender 
2 1.156 1.607 . 204 
Error (Signal x Item x Process x 
Content) 
134 . 719 
PP x Content 1 2.253 2.412 . 125 PP x Content x Gender 1 . 209 . 224 . 638 Error (PP x Content) 67 . 934 Signal x PP x Content 1.796 . 602 . 835 . 425 Signal x PP x Content x Gender 2 . 069 . 107 . 898 (Error) Signal x PP x Content 134 . 647 
Item x PP x Content 1 . 168 . 222 . 639 
Item x PP x Content x Gender 1 . 619 . 821 . 368 
Error (Item x PP x Content) 67 . 755 
Signal x Item x PP x Content 2 . 411 . 649 . 524 
Signal x Item x PP x Content x 
Gender 
2 . 254 . 401 . 670 
Error (Signal x Item x PP x 
Content) 
134 . 634 
Process x PP x Content 1 . 152 . 289 . 593 
Process x PP x Content x Gender 1 . 347 . 661 . 419 
Error (Process x PP x Content) 67 . 526 
Signal x Process x PP x Content 2 . 278 . 425 . 
655 
Signal x Process x PP x Content 
x Gender 
2 1.285 1.964 . 144 
Error (Signal x Process x PP x 
Content) 
134 . 654 
Item x Process x PP x Content 1 . 133 . 196 . 
660 
Item x Process x PP x Content x 
Gender 
1 5.393 7.966 . 006 
Error (Item x Process x PP x 
Content) 
67 . 677 
Signal x Item x Process x PP x 
Content 
2 . 982 1.281 . 
281 
Signal x Item x Process x PP x 
Content x Gender 
2 . 757 . 988 . 
375 
Error (Signal x Item x Process x 
PP x Content) 
134 . 766 
Table H2 The ANOVA results for purchase intention in Study 3 
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Appendix 1: The questionnaires used in Study 4 
The general then specific version of the questionnaire 
The Genetically Modified Food Questionnaire 
Department of Psychology, University of Plymouth 
This questionnaire asks for your thoughts and feelings on buying Genetically Modified (GM) food products. A 
question or statement will be positioned on the left side of the questionnaire. After reading each one, please 
circle the number which represents your answer on the scales provided. For example: 
'Television soaps are educational' Strongly 1234567 Strongly 
agree disagree 
If you circle the number 1, it would mean that you 'strongly agree' with the statement, if you circle the number 
7, it would mean that you 'strongly disagree'. The numbers 2 to 6 represent answers in between these extremes. 
This section asks how you feel about buying GM foods in general. Please circle 
to show if you agree or disagree with the stateme nts. 
(1) To buy GM foods would be Strongly 12 3 45 67 Strongly 
extremely bad agree disagree 
(2) To buy GM food would be Strongly 12 3 45 67 Strongly 
extremely beneficial agree disagree 
(3) To buy GM foods would be Strongly 1 3 45 67 Strongly 
extremelyfoolish agree disagree 
(4) To buy GM foods would be Strongly 12 3 45 67 Strongly 
extremely positive agree disagree 
(5) Most people who are important to Strongly 12 3 45 67 Strongly 
me thi nk I should buy GM food products agree disagree 
(6) 1 have complete control over whether Strongly 12 3 45 67 Strongly 
or -not I buy GM food products agree disagree 
(7) 1 intend to buy GM food products Strongly 12 3 45 67 Strongly 
agree disagree 
(8) 1 would like to buy GM food Strongly 1234567 Strongly 
products agree disagree 
(9) 1 expect to buy GM food products Strongly 1234567 Strongly 
agree disagree 
(10) 1 have regularly bought GM food Strongly 1234567 Strongly 
products agree 
disagree 
There are 3 genetically modified products authorised for sale in the UK including 
genetically modified tomatoes. The next ten questions ask you what you think of 
genetically modified tomatoes. 
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This section asks how you feel about buying GM tomatoes. Please circle to show if you agree 
or disagree with the statements. 
(11) To buy GM tomatoes would be 
extremely bad 
(12) To buy GM tomatoes would be 
extremely beneficial 
(13) To buy GM tomatoes would be 
extremely foolish 
(14) To buy GM tomatoes would be 
extremely positive 
(15) Most people who are important to 
me would think I should buy GM tomatoes 
Strongly 1 234567 Strongly 
agree disagree 
Strongly 1 234567 Strongly 
agree disagree 
Strongly 1 234567 Strongly 
agree disagree 
Strongly 1 234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
(16) 1 would have complete control over Strongly 1234567 Strongly 
whether I bought GM tomatoes agree disagree 
(17) 1 intend to buy GM tomatoes Strongly 1234567 Strongly 
agree disagree 
(18) 1 would like to buy GM tomatoes Strongly 1234567 Strongly 
agree disagree 
(19) 1 expect to buy GM tomatoes 
(20) 1 have bought GM tomatoes 
Strongly 1234567 Strongly 
agree disagree 
Please circle to answer the following questions about yourself 
(2 1) 1 am... Male Female 
(22) Please enter your age in the box provided 
(23) 1 have children under 18 living at home Yes No 
(24) 1 am... Employed full-time Employed part-time 
Not employed Retired 
If working, please enter your current occupation in the box provided 
Strongly 1234567 Strongly 
agree disagree 
Student 
THANK YOU VERY MUCH FOR COMPLETING THIS QUESTIONNAIRE 
336 
The specific then general version of the questionnaire 
The Genetically Modified Food Questionnaire 
Department of Psychology, University of Plymouth 
This questionnaire asks for your thoughts and feelings on buying Genetically Modified (GM) food products. A 
question or statement will be positioned on the left side of the questionnaire. After reading each one, please 
circle the number which represents your answer on the scales provided. For example: 
'Television soaps are educational' Strongly 1234567 Strongly 
agree disagree 
If you circle the number 1, it would mean that you 'strongly agree' with the statement, if you circle the number 
7, it would mean that you 'strongly disagree'. The numbers 2 to 6 represent answers in between these extremes. 
There are 3 genetically modified products authorised for sale in the UK including 
genetically modified tomatoes. The next ten questions ask you what you think of 
genetically modified tomatoes. 
This section asks how you feel about buying GM tomatoes. Please circle to show if you agree 
or disagree with the statements. 
(1) To buy GM tomatoes would be Strongly 1 23 4567 Strongly 
extremely bad agree disagree 
(2) To buy GM tomatoes would be Strongly 1 23 4567 Strongly 
extremely beneficial agree disagree 
(3) To buy GM tomatoes would be Strongly 1 23 4567 Strongly 
extremelyfoolish agree disagree 
(4) To buy GM tomatoes would be Strongly 1 23 4567 Strongly 
extremely positive agree disagree 
(5) Most people who are important to Strongly 1 23 4567 Strongly 
me would think I should buy GM tomatoes agree disagree 
(6) 1 would have complete control over Strongly 1234567 Strongly 
whether I bought GM tomatoes agree disagree 
1 (7) 1 intend to buy GM tomatoes 
1 (8) 1 would like to buy GM tomatoes 
11 expect to buy GM tomatoes 
(10) 1 have bought GM tomatoes 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
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This section asks how you feel about buying GIVI foods in general. Please circle to show if you agree or disagree with the statements. 
(11) To buy GM foods would be Strongly 12 34 56 7 Strongly 
extremely bad agree disagree 
(12) To buy GM food would be Strongly 12 34 56 7 Strongly 
extremely beneficial agree disagree 
(13) To buy GM foods would be Strongly 12 34 56 7 Strongly 
extremelyfoolish agree disagree 
(14) To buy GM foods would be Strongly 12 34 56 7 Strongly 
extremely positive agree disagree 
(15) Most people who are important to Strongly 12 34 56 7 Strongly 
me think I should buy GM food products agree disagree 
(16) 1 have complete control over 
whether I buy GM food products 
(17) 1 intend to buy GM food products 
(18) 1 would like to buy GM food 
products 
(19) 1 expect to buy GM food products 
(20) 1 have regularly bought GM food 
products 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
Please circle to answer the following questions about yourself 
(2 1) 1 am... Male Female 
(22) Please enter your age in the box provided 
(23) 1 have children under 18 living at home Yes No 
(24) Iam... Employed full-time Employed part-time 
Not employed Retired 
If working, please enter your current occupation in the box Provided 
Strongly 1234567 Strongly 
agree disagree 
Strongly 1234567 Strongly 
agree disagree 
Student 
THANK YOU VERY MUCH FOR COMPLETING THIS QUESTIONNAIRE 
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Appendix J: The labels used in Study 5 
Please note that these labels were also used on studies 6 and 8. 
Contains no 
genetically modified 
ingredients 
Low hazard, non-GM label 
Contains 
genetically modified 
ingredients 
Low hazard, GM label 
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Contains no 
genetically modified 
organisms 
High hazard, non-GM label 
Contains 
genetically modified 
organisms 
High hazard, GM label 
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Appendix K: The contents of the riles used in Study 5 
Contents: 
Table KI The orders the pictures were seen in study 5 
Table K2 The order the questions were seen on each sheet in study 5 
Table K3 The order of the sheets in each answer booklet in study 5 
Table K4 The 16 different combinations of picture and answer booklet used in study 5 
The pictures were displayed in one of four different files (A, B, C, D). The pictures in each 
file were in four different orders as shown in the Table Kl. 
File 1 st picture seen 2nd picture seen 3rd picture seen 4th picture 
seen 
A Picture 3 Picture 4 Picture 1 Picture 2 
B Picture 2 Picture 3 Picture 4 Picture 1 
C Picture 4 Picture 1 Picture 3 Picture 2 
D Picture 1 Picture 4 Picture 2 Picture 3 
Table K1 The orders the pictures were seen in study 5 
Table K2 presents the four different question orders. The numbers underneath the letters in 
each column are the actual question numbers whereas the numbers in the far left hand 
column are the order in which they were seen. 
Sheet A Sheet B Sheet C Sheet D 
lst answered Q 10 2 5 9 
2nd answered Q3 6 4 1 
3 6 3 8 5 
_ 4 _ 9 8 11 2 
- 5 - 4 11 10 4 
6 8 1 6 10 
7 2 4 2 11 
8 5 7 3 
9 1 5 3 7 
10 9 1 6 
Table K2 The order the questions were seen on each sheet in study 5 
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Each participant was given one of four answer booklets (1,2,3 and 4). The sheet orders 
were randomised as shown in Table K3. 
------- 
Sheet 1 Sheet 2 Sheet 3 Sheet 4 
Booklet 1 Sheet A Sheet D Sheet C Sheet B 
Booklet 2 Sheet B Sheet A Sheet D Sheet C 
Booklet 3 Sheet C Sheet B Sheet A Sheet D 
Booklet 4 Sheet D Sheet C -- fSheet B 
-t 
aDie Y.. ji ne orcler of the sheets in each answer booklet in study 5 
Each participant was given one of the 4 files of pictures (A, B, C and D) and one of the 
four answer booklets (1,2,3, and 4). Hence each participant who took part in the 
experiment was assigned into one of the 16 possible combinations of file and booklet order 
as presented in Table K4. 
_Participant 
number File Booklet number 
1 A 
2 B 
3 c 
4 D 
5 A 2 
6 B 2 
7 c 2 
8 D 2 
9 A 3 
- 10 B 3 
11 c 3 
12 D 3 
13 A 4 
14 B 4 
15 c 4 
16 D 4 
Table K4 The 16 different combinations of picture and answer booklet used in 
study 5 
Therefore participant 1 saw file (A) with answer booklet 1. File (A) showed picture 3 first 
followed by pictures 4,1 and 2. Answer booklet (1) contained sheets A, B, C and D in that 
order. For the first picture they saw then, participant (1) used sheet A from booklet 1 and 
answered the 11 questions in the following order: question 10, followed by questions 3,6, 
9,4,8,2,5,11,1, and 7. 
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Appendix L: The contents of the files used in Study 6 
Please note that the same order was used for Study 8 
Table LI below presents the four different item orders. The numbers underneath the letters 
in each column are the actual question numbers whereas the numbers in the far left hand 
column are the order in which they were seen. 
Order Question 
Seen 
Question 
Order 1 
Question 
Order 2 
Question 
Order3 
Question 
Order 4 
1 3 19 11 7 
2 14 6 23 5 
3 4 9 22 12 
4 18 13 8 17 
5 1 2 14 1 
6 11 21 2 20 
7 6 7 19 9 
8 8 10 4 10 
- 9 20 5 20 15 
- 10 12 16 6 8 
11 2 22 15 23 
12 22 12 21 11 
13 15 18 1 4 
14 21 3 10 18 
15 7 17 9 21 
16 19 23 13 14 
17 10 14 16 3 
18 23 8 5 19 
19 17 20 18 6 
20 5 11 12 22 
21 13 1 7 16 
22 9 4 3 2 
23 16 15 17 13 
Table Ll The order of items in the four answer booklets in study 6 
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Appendix M: Details and examples of the materials used in Study 7 
Contents: 
Table MI The full factorial combination of labels used in Study 7 
Section MIA selection of the labels used in Study 7 
Section M2 Pictures of the four food products used in study 7 
Table M2 The contents of the files used in Study 7 
Picture 
number 
Product 
Type 
Label 
Shape 
Label 
Colour 
Label 
Description 
Label 
GM content 
1 Carrot Oval White Ingredients Non-GM 
2 Carrot Oval White Ingredients GM 
_3 
Carrot Oval White Organism Non-GM 
4 Carrot Oval White Organism GM 
5 Carrot Oval Red Ingredients Non-GM 
_6 
Carrot Oval Red Ingredients GM 
7 Carrot Oval Red Organism Non-GM 
8 Carrot Oval Red Organism GM 
-9 
Carrot Diamond White Ingredients Non-GM 
10 Carrot Diamond White Ingredients GM 
11 Carrot Diamond White Organism Non-GM 
12 Carrot Diamond White Organism GM 
13 Carrot Diamond Red Ingredients Non-GM 
14 Carrot Diamond Red Ingredients GM 
15 Carrot Diamond Red Organism Non-GM 
16 Carrot Diamond Red Organism GM 
17 Plaice Oval White Ingredients Non-GM 
_ 18 Plaice Oval White Ingredients GM 
19 Plaice Oval White Organism Non-GM 
20 Plaice Oval White Organism GM 
_ 21 Plaice Oval Red Ingredients Non-GM 
22 Plaice Oval Red Ingredients GM 
_ 23 Plaice Oval Red Organism Non-GM 
24 Plaice Oval Red Organism GM 
25 Plaice Diamond White Ingredients Non-GM 
26 Plaice Diamond White Ingredients GM 
_ 27 Plaice Diamond White Organism Non-GM 
_ 28 Plaice Diamond White Organism GM 
_ 29 Plaice Diamond Red Ingredients Non-GM 
30 Plaice Diamond Red Ingredients GM 
_ 31 Plaice Diamond Red Organism Non-GM 
_ 32 Plaice Diamond Red Organism GM 
_ 33 Coke Oval White Ingredients Non-GM 
34 Coke Oval White Ingredients GM 
_ 35 Coke Oval White Organism Non-GM 
_ 36 Coke Oval White Organism GM 
_ 37 Coke Oval Red Ingredients Non-GM 
38 Coke Oval Red Ingredients -- 
GM !: ý 
Coke Oval i i Red 
t Organism N on-GM 
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40 
_ _Coke 
Oval Red Organism GM 
41 Coke Diamond White Ingredients Non-GM 
42 Coke Diamond White Ingredients GM 
43 Coke Diamond White Organism Non-GM 
44 Coke Diamond White Organism GM 
45 Coke Diamond Red Ingredients Non-GM 
46 Coke Diamond Red Ingredients GM 
47 Coke Diamond Red Organism Non-GM 
48 Coke Diamond Red Organism GM 
49 Chewing gum Oval White Ingredients Non-GM 
50 Chewing gum Oval White Ingredients GM 
51 Chewing gum Oval White Organism Non-GM 
52 Chewing gum Oval White Organism GM 
53 Chewing gum Oval - Red Ingredients Non-GM 
54 Chewing gum Oval Red Ingredients GM 
55 Chewing gum Oval Red Organism Non-GM 
56 Chewing gum Oval Red - Organism GM 
57 Chewing gum Diamond White Ingredients Non-GM 
58 Chewing gum Diamond White Ingredients GM 
59 Chewing gum Diamond White Organism Non-GM 
60 Chewing gum Diamond White Organism GM 
61 Chewing gum Diamond Red Ingredients Non-GM 
62 Chewing gum Diamond Red Ingredients GM 
63 Chewing gum Diamond Red Organism Non-GM 
64 Chewing gum Diamond Red Organism GM 
65 Carrot Control Control Control 
66 Plaice Control Control Control 
67 Coke Control Control Control 
68 Chewing gum Control Control Control 
Table MI The full factorial combinations of labels used in Study 7 
Section MIA selection of the labels used in Study 7 
contains no 
genetically modified 
ingredients 
Red, oval, ingedient, non-GM label 
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01 Contains 
genetically modified 
organisms 
White, diamond, organism, GM label 
Section M2 Pictures of the four food products used in study 7 
Please note that the picture of the carrots was also used in experiment 8 and that the brand 
name of each product was obscured so that it could not be recognised before each label 
was added. 
346 
The carrots 
347 
The plaice 
348 
The chewing gum 
, Ak 
349 
The coke 
0 
a. " 
'V 
U 
I 
350 
Table M2 The contents of the files used in Study 7 
Each of the pictures was -presented in one of four different random orders 
Order A Order B Order C Order D 
1 27 47 18 39 
2 39 62 46 15 
3 33 16 28 32 
4 8 46 45 9 
5 44 25 11 65 
6 24 30 14 10 
7 37 39 65 8 
8 20 65 48 62 
9 1 61 58 25 
10 61 68 29 1 
11 40 31 27 14 
12 60 8 23 28 
13 5 5 36 35 
14 63 24 56 61 
15 49 33 66 12 
16 56 36 36 30 
17 19 67 24 49 
18 62 50 32 7 
19 68 44 59 41 
20 53 10 1 40 
21 3 48 39 66 
22 17 49 53 58 
23 14 43 63 50 
24 57 26 41 20 
25 43 20 38 51 
26 13 55 51 57 
27 30 9 17 17 
28 45 52 33 53 
29 59 3 20 59 
30 25 45 19 43 
31 12 6 6 31 
32 36 19 4 19 
33 22 18 5 21 
34 58 59 37 63 
35 4 54 8 4 
36 7 21 68 46 
37 55 37 7 47 
38 11 34 10 22 
39 16 23 49 37 
40 31 64 35 24 
41 15 7 22 23 
42 28 28 25 56 
43 23 51 62 6 
44 34 56 42 48 
45 26 12 50 67 
_ 46 _ 64 4 54 34 
47 9 17 67 64 
L ----------- 48 38 32 2 3 
49 51 42 15 33 
50 
--=-r ---------- 51 
54 
67 
1 
60 
30 
44 
54 
60 
52 
53 
54 
10 
21 
46 
66 
27 
40 
55 
9 
61 
5 
68 
36 
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_55 
50 53 57 52 
56 65 13 21 11 
_57 
42 11 12 18 
_58 
48 2 40 2 
59 32 29 52 29 
60 52 38 34 45 
61 41 63 16 55 
62 47 57 3 13 
_63 
29 14 13 16 
_64 
66 22 26 26 
65 6 35 64 38 
_ 66 2 58 43 42 
_ 67 18 41 60 27 
F68 ---7 35 15 47 44 
Table M2 The contents of the files used in Study 7 
352 
Appendix N: The full ANOVA results of Study 8 
Contents: 
Table NI The ANOVA results for hazard perception in Study 7 
Table N2 The ANOVA results for purchase intention in Study 7 
Source Degrees of 
freedom 
Mean 
Square 
F value Significance Greenhouse 
-Geisser 
Product 3 24.852 2.370 . 107 Product x gender 3 1.825 . 305 . 822 Error (product) 177 5.982 
Shape 1 6.719 1.863 . 178 
Shape x Gender 1 5.010 1.389 . 243 
Error (shape) 59 3.607 
Colour 1 176.505 24.979 . 001 
Colour x gender 1 . 138 . 019 . 899 
Error (colour) 59 7.066 
Wording 1 117.674 32.551 . 001 
Wording x gender 1 . 032 . 009 . 925 
Error (wording) 59 3.615 
Content 1 6916.127 181.362 . 001 
Content x gender 1 41.865 1.098 . 299 
Error (content) 59 38.134 
Product x shape 3 2.133 1.727 . 163 
Product x shape x gender 3 . 427 . 346 . 
792 
Error (product x shape) 177 1.235 
Product x colour 3 . 213 . 176 . 
913 
Product x colour x gender 3 . 179 . 148 . 
931 
Error (product x colour) 177 1.210 
Shape x colour 1 1.470 1.876 . 176 
Shape x colour x gender 1 . 940 
1.199 . 278 
Error (shape x colour) 59 . 784 
Product x shape x colour 3 . 300 . 
285 . 836 
Product x shape x colour x 
gender 
3 . 657 . 
625 . 600 
(Error) Product x shape x colour 177 1.053 
Product x wording 3 39.163 29.311 . 001 
Product x wording x gender 3 . 719 . 
538 . 657 
Error (Product x wording) 177 1.336 
Shape x wording 1 35.004 31.277 . 001 
Shape x wording x gender 1 2.473 2.210 . 142 
Error (Shape x wording) 59 1.119 
Product x Shape x wording 3 33.716 25.474 . 001 
Product x Shape x wording x 
gender 
Error (Product x Shape x 
wordin ) 
3 
177 
. 248 
1.324 
. 188 . 
905 
Colour x wording 1 36.147 26.064 . 001 
Colour x wording x gender 
E or (Colour x wording) 
1 
59 
1.397 
1.387 
1.007 . 320 
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Product x colour x wording - ý 
3 23.167 18.605 . 001 P ro ductx corour x wording x 
gender 
3 . 122 . 098 . 961 
Error (Product x colour x 
wording) 
177 1.245 
Shape x colour x wording - 
1 66.644 38.208 . 001 Shape xcolour x wording x 
__gender 
1 6.599 3.783 . 057 
Error (Shape x colour x wording) 59 1.744 - 
Product x shape x colour x 
wording 
3 23.954 20.093 
. 001 
Product x shape x colour x 
wording x gender 
3 1.753 1.470 
. 224 
Error (Product x shape x colour x 
wordMg) 
177 1.192 
Product x content 3 43.090 21.384 . 001 Product x content x gender 3 . 765 . 380 . 768 Error (Product x content) 177 2.015 
Shape x content 1 3.256 1.404 . 241 Shape x content x gender 1 1.309 . 565 . 455 Error (Shape x content) 59 2.319 
Product x shape x content 3 21.327 16.929 - . 001 Product x shape x content x 
gender 
3 1.342 1.065 . 365 
Error (Product x shape x content) 177 1.260 
Colour x content 1 14.120 - 7.411 . 009 Colour x content x gender 1 . 442 . 232 . 632 Error (Colour x content) 59 1.905 
Product x colour x content 3 28.202 22.343 . 001 Product x colour x content x 
gender 
3 . 931 . 738 . 531 
Error (Product x colour x content) 177 1.262 
Shape x colour x content 1 13.829 10.689 . 002 
Shape x colour x content x 
gender 
1 2.339 1.808 . 184 
Error (Shape x colour x content) 59 1.294 
Product x shape x colour x 
content 
3 24.44 19.721 . 001 
Product x shape x colour x 
content x gender 
3 1.352 1.091 . 354 
Error (Product x shape x colour x 
content) 
177 1.239 
Wording x content 1 . 002 . 001 . 
975 
Wording x content x gender 1 1.365 . 610 . 438 
Error (Wording x content) 59 2.236 
Product x wording x content 3 1.646 1.574 . 197 
Product x wording x content x 
gender 
3 1.738 1.662 . 177 
Error (Product x wording x 
content) 
177 1.046 
Shape x wording x content 1 . 016 . 009 . 
923 
Shape x wording x content x 
gender 
Error (Shape x wording x 
content) 
1 
59 
1.867 
1.741 
1.072 . 305 
I=oduct x shape x wording x 
Content 
3 . 571 . 461 . 710 
Product x shape x wording x 
content x gender 
3 2.050 1.657 . 178 
Error (Product x shape x wording 
x content) I 
177 1.237 
I -UO-lourx content x wording 1 1 . 051 
1 
. 053 . 819 
354 
COlOur x content x wording x 1 . 911 . 950 . 334 gender 
-Error (Colour x content x 59 . 959 wording) 
Product x colour x wording x 3 2.442 1.819 . 145 content 
Product x colour x wording x 3 . 103 . 077 . 972 content x gender 
Error (Product x colour x 177 1.343 
wording x content) 
Shape x colour x wording x 1 3.448 3.273 . 076 content 
Shape x colour x wording x 1 . 251 239 . 627 content x gender 
Error (Shape x colour x wording 59 1.054 
x content) 
Product x shape x colour x 3 1.891 1.550 . 203 wording x content 
Product x shape x colour x 3 . 208 . 171 . 916 w ding x content x gender 
Error (Product x shape x colour x 177 1.220 
wording x content) 
table iN I The A-NOVA results for hazard perception in Study 7 
Source Degrees of 
freedom 
Mean 
Square 
F value Significance Greenhouse 
-Geisser 
Product 2.635 77.781 1.852 . 148 Product x gender 3 119.445 3.238 . 024 Error (product) 168 36.890 
Shape 1 . 177 . 198 . 658 Shape x Gender 1 1.038 1.159 . 286 Error (shape) 56 . 896 Colour 1 31.316 13.318 . 001 Colour x gender 1 . 175 . 075 . 786 
Error (colour) 56 2.351 
Wording 1 19.955 16.092 . 001 
Wording x gender 1 . 079 . 064 . 801 
Error (wording) 56 1.240 
Content 1 2384.905 78.646 . 001 
Content x gender 1 26.152 . 862 . 357 
Error (content) 56 30.325 
Product x shape 3 . 323 . 342 . 795 
Product x shape x gender 3 . 937 . 992 . 398 
Error (product x shape) 168 . 945 
Product x colour 3 1.024 1.100 . 351 
Product x colour x gender 3 . 578 . 621 . 602 
Error (product x colour) 168 . 931 
Shape x colour 1 . 170 . 205 . 653 
Shape x colour x gender 1 . 561 . 676 . 414 
Error (shape x colour) 56 . 829 
Product x shape x colour 2.437 . 055 . 067 . 959 
Product x shape x colour x 
gender kx-ror) roduct x shape x colour PrC 
3 
168 
. 324 
. 670 
. 484 . 694 
x wor ing -14-odu-ct x, word 2.543 11.101 10.667 . 001 
Product x wording x gender 3 . 261 . 295 . 829 
Error (Product x wording) 168 . 882 
Shape x wording 1 9.455 9.681 . 003 
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__Shape x wording x gender 1 . 999 1.023 . 316 Error (Shape x wording) 56 . 977 Product x Shape x wording 2.527 8.863 7.969 . 001 Product x Shape x wording x 
gender 
3 . 452 . 483 . 695 
Error (Product x Shape x 
wo ding) 
168 . 937 
Colour x wording 1 6.710 6.387 
. 014 Colour x wording x gender 1 3.429 3.264 . 076 Error (Colour x wording) 56 1.051 
Product x colour x wording 3 8.124 10.820 . 001 Product x colour x wording x 
gender 
3 2.210 2.944 
. 035 
Error (Product x colour x 
wording) 
168 
. 751 
Shape x colour x wording 1 27.718 32.045 . 001 Shape x colour x wording x 
gender 
1 . 344 . 398 . 531 
Error (Shape x colour x wording) 56 . 865 Product x shape x colour x 
wording 
3 12.180 11.235 . 001 
Product x shape x colour x 
wording x gender 
3 . 217 . 201 . 896 
Error (Product x shape x colour x 
wording) 
168 1.084 
Product x content 3 37.287 6.012 . 001 Product x content x gender 3 4.922 . 794 . 4, Error (Product x content) 168 6.202 
Shape x content 1 1.951 3.659 . 061 Shape x content x gender 1 4.265 7.999 . 006 Error (Shape x content) 56 . 533 
Product x shape x content 2.414 14.287 13.015 . 001 
Product x shape x content x 
gender 
3 1.620 1.834 . 143 
I Error (Product x shape x content) 168 . 883 
Colour x content 1 17.077 13.344 . 001 
Colour x content x gender 1 7.621 5.955 . 018 
Error (Colour x content) 56 1.280 
Product x colour x content 3 8.019 8.753 . 001 
Product x colour x content x 
gender 
3 . 230 . 251 . 861 
Error (Product x colour x content) 168 . 916 
Shape x colour x content 1 1.549 1.913 . 172 
Shape x colour x content x 
gender 
1 2.018 2.492 . 120 
Error (Shape x colour x content) 56 . 810 
Product x shape x colour x 
content 
2.60 5.676 7.097 . 001 
Product x shape x colour x 
content x gender 
3 . 241 . 347 . 
791 
Error (Product x shape x colour x 
content) 
168 . 693 
Wording x content 1 . 278_ . 246 . 
622 
Wording x content x gender 1 . 178 . 158 . 
693 
fj7r-or ý(W7ording xx content) 56 1.131 
product x wording x content - 
2.553 . 304 . 386 . 763 ýr-'oduct x wording x content x 
gender ý -j ýo -r -(FP r -odFu c -t -ý -w o r- din -gx 
contellt) I 
3 
168 
I 
-- - 
. 994 
. 670 
I 
1.484 
I 
. 221 
Shape x wording x content 1 1 r . 107 . 136 ý1 . 713 
356 
Shape x wording x content x 1 . 001 . 001 . 991 
ejnjd er 
Error ý(Shape x7wordingýx 56 . 783 
content) 
Producý x shape x wording x 2.506 . 525 . 540 . 624 content 
Product x shape x wording x 3 3.407 4.191 . 007 
content x gender 
Error (Product x shape x wording 168 . 813 
x content) 
-- ýýo Iour x content x wording 1 . 417 . 495 . 485 Colour x content x wording x 1 . 373 . 443 . 509 
gender 
Error (Colour x content x 56 . 842 
wording) 
Product x colour x wording x 2.488 . 892 . 796 . 478 
content 
Product x colour x wording x 3 . 931 1.002 . 394 
content x gender 
Error (Product x colour x 168 . 930 
wording x content) 
Shape x colour x wording x 1 . 142 . 166 . 685 
content 
Shape x colour x wording x 1 . 509 . 597 . 443 
content x gender 
Error (Shape x colour x wording 56 . 853 
x content) 
Product x shape x colour x 2.399 . 443 . 418 . 740 
wording x content 
Product x shape x colour x 3 . 926 1.093 . 353 
wording x content x gender 
- Error (Product x shape x colour x 168 . 847 
wording x content) 
Table N2 The ANOVA results for purchase intention in Study 7 
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